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DHD S D 6 H D ■fif\£&jas*M l T 3 41 

DW**«] * v * - * mHB» 3 Tt*. 

T-WV-ti-S. y<7l>Z/'JD Rail <h — SKO^-r^S 
y/^UVi/DRpartial <t©ibD Rratio ##4&5*l 

^Xtiw-classfrS-J^Xri— Kclass #£fiMr*U ^£0 
class ^T 7 KUX<hLTROM5 1 -^VI/9 > 1 0fr6^ 
B^-^jWaaWU***. ft&ftttBKI 3 7tfc 2 5 

*u KjgatmsiKi 4 m i 5 

W, D Rratio £ L^lMIttfJtlSStU ^©JtlSSSIil 
(qE&UTHD7*--*#Sft$;ru Hi^*nS„ 
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m&mu «i<D7V5>*/i/B«fl»*» &>mm 
WL<D^m 2 ©tV w immm^ic&m? z & 5 ic l 
rcBMim£3ftttB(c£^T* 

±ibm 1 <dt-< -j$}\smmw^fr i of i fi , £.<D\im<Dmm9' 

±.mmm y as l^isic* y 133 y ffi*n/c±iBii^^- 
*©U^/U7Wi;©/^-v£*$aiU ±e/\°*->k» 

±Ef& 1 ©r-f s>*;i/B«fl»*s ±ibm 2 ©7 s •< >>* 
;uiii^^tc^&r3fc#©1fS8Ta53»3e^©^x 
jf)\jb!3* 5 7.sici3«* nr*s y , ±ib^ ^ xsae 

*KfrS©±!3* ^Xlf SHcfS UT±t3&Sx~ ? =&ai 

±bjiii ox'f^/umftA^eiouiu^tifcflri © 

£ y r*fct*±BJi IWy^U St^JR 2 ©* y 7© 
JgSMrffll/'TLfcE* 2 (DtV 3?*/UB«Mi*©WKi* 
±I3S& 1 33 J:t«B 2 ©2 y 7lc J:S»S4HiO »J 8S*3 <fc 

flgg LJ: 5 t.rZUBMWr* 5?* JUBMr94>BB 
*<WH»fc(cffiBU J.o±E¥«»fl!)iefJWcx 
y *J1f&&T *&5&*:mi£S- &N£^a«BH\ ±13 

W3e*fa<o««isiiMc»^T±B» 1 * *tmr 2 

y?K£«tt3*ttya*«J:3ti:lfcC&*ttfft&? 
SBBflNIXIftSB. 

ra^ss 3 ] s^n i izBm<Dm®ffi®.%.mmmc& 

±!3Jg 1 ©* y ricttJSrsflWx-SfcEBT** 1 

©^y 

±ESfl2©* y ^=»(S-r*fl»7 s -**E1W*JIS2 

©^y^ 

±E« 1 ©tV S^JbBBMP^EB 1 ©* y :?© 

■jr^-i > y aj-rm 1 awtta y as L^&t. 

±12* 1 ©tV S^/l/BBflHtfr^Eft 2 ©2 y 7© 

wsf-: ? «w y asms 2 aymmm y as L#»t» 
±bm 1 ©^«ftn y as L#afr sobb?-* ±13 

m 1 y ^s©^^— ? ts-ffli^T±iBJt^iCic 

<fcoTf 1 ©¥BB#£jft«ti«B 1 

±Bff 2 ©^SftD y Hi LZ&fr&tDWMT-* ±13 

sg 2 ©;* y # s (dw&t- $ t *m ^t±msmo&oc 

&3 C <t*#&<h-r£ili®1f Sfi^SlgHo 

4 ] H^H 1 KBKOBffllHRBlft&BlcS 

t r «±EB 2 ©xV 5>* /Uiii^<l#©iiiS 



7*-*#WIflSA(cttB U flO±E¥*.ISI5ft©ifi«£lt 
xy^iMSqWSifcfttfWitr***^ ±E»1©* 
y?<D»a4HHKU ±B^#j£ftLttl'>*£(&« ± 

BB 2 ©2 y « <K 5l£LTcZ.£%:1&ffi. 

M:0«4(CEK©BmiHeX&&BlC£ 

±E» 1 ©* y y©j»(Di«T-i S*©2"f 7- 5 y * U 
>v><t. ±13^2 ©*y:/©«j8j©Bi!tx-* ©2^7" 
= y U Vi? £ ©Jt dt o T±f 3m 1 33 <t Z/m 2 © <? y 

[f^5RH 6 ] f^JR^l 1 (c§B%©B^1S%S^^£[r 33 

±131^^- E*#«tcEii*ft*±E«»7 J - * 

^46^tc<fcoTs a^#^tl^ ±Efl»T f -r ?©^ 

«^<fc y HIHR^Q:^* 1 ©7 s 1- 3?*/UmMI#A.* 
JftU 

««*tife±E» i ©^v ^^/bBtHt^&mieott 
wmhst- ? *w y as u 

±bbs*w y as <fc y w y as* nrc±mmm9- 
^©b^ju^©/\°^->^asu ±B/^-xcs 

±E«3eL«fc5tf ^BX^-i f©tLEB*J<fct> , ±l31tt^ 
L<fc -5 <t"T SBIRx-' ^©fiiBCBa^B*^-' ? t^JS 
CT±i3Jg 1 fe«tt«l 2 ©•? y ^©-^^S9? 
±1B^ 2 ©^V i> ^ ; HS&fi^ifr 6 ©S^x- ^ <h . ± 

imam&ir s * jesc** 6 » 5 nfc±E*3iHi <t © 

■aiOBBjBltfW^***^***^-*** ±EW 

1 ©•? y ^feJfc^EK 2 ©* y y© : ?■n : € ^ tl^c:•pl^ 
Ts ±l3^57.1«^StC5R46SJ:-5ieLrcC<!:^#^<!: 

7 ] ttsRJS 1 Lcf3*6©B&1£fgg&£iS(c£> 
±BBBB9£B¥Stt. 

±E«1 ©^y^flDBBx-*^ ±E«»7 f -*E11 

#^^©±13^7=-^ t*«t^TSBPilW*IIHf T 
^mi©Sfn^lB<!:s 

±E«2©*y^0!)BB5 ff -*t» ±E«H»7*-*E« 
6 ©±I3«SK7 S - i: *ffl^TBfDBII*iHf r 

±E»1 ©*y^i±E«2©*y ^4:*«iy»A*/fc 

±l3t7J^S#tt^L. ±EMl©a?P#^6©mi 
©iffifflaS73<i:, ±f3m2©««]^S^6©S2©««]as 

AitJKHR-rsaHR^iatj^sftsctttWwtriB 
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IT, 

±f3Sg 1 <D* y Zf£±tm 2<D'$ivy£*iflV&i7LZ>rc 

±iB^^tc/s^ u ±Em i <z>* y yowm?- $ 
±mm2<D<s>v7<Dwm : r-z£Z:mm?2>mtR^ 

sett*®** 6 o±tm$LT- * £*m^Tm%8Mn*m 

IT 

±83111 2 <D* y -rZlMm 2 GO* y 37%fc y 3®l^lg 3 
yV'\IBB*-*BBB*B^ 

±eK 2 (O* y Zft±tim 3<D'$"yZf£*W V WlXZTz 

±BW»fl»teJ»* U ±b33& 2 y 7<0Hiflx- * 
±TO30*y7<DB*7 s -*£*MRT*SHR# 

fit.. 

±KWR#8tt k 6 flXtJBBB^- t , ±SB«»7 f - * 
1311 #fSfr6<D±IB^x-' * &*Bt/>T»mBll«* 
ST £ ffiD^ft £ * N 6 ft * C <!: =& 19 tt <t T * MM* «! X 

[M&S 10] £ 1 Or-f 5>*/«Mft, <fc U ■ 

bro^b 2<dxV * /HmMreKsar s * 5 k 

^©u^/u»fl;<o/^->*ttaju ±ib/\°^-vics 

9t£ L T * ^ X Ifffi * tfi T £ X ^ y 7 <!: „ 

±EB 1 ©tV S?*;UBBfi9*. ±f3Sg 2 ©5 s * 

;^iii^«^^cSJIS-r«rca6<7>1t?BTSSJt^^D«il»7 :, 

#±e? =7 xmimm s nr* y * ±e* 5 x»e 

m& Ut 5 £?2>±sE% 2 ©tV 3?*/l/BBB?4>BB 

±b»i o^s?*/i/B««*#sttyflSftfc*i <d 

* y 7£fctt±IBB 1 (0$ y -^J: y Bl^B 2 0* y 709 
£3*Jll'>T±IBB 2 <7>x -f 5;* ;bB«flre4>9BB* 
±f3Jg1 £<I:tm20*y7lc£«»JI*ttyBX.«;i 



[HG&n 11] XtiT^'J* /l/BBB*4>Stt« y 7 

oBB^-r BR*ty(CB*snT^*«»w>« 

IBRR4>4 y^tLTMt±EMJ:yft^Nt &KBS 

±I3N -Si y 74)8*7*-* SliiftTS N * y :7U5>*$r 

Jh£M* y ^OWRx-^ «ttAf «M « y 

±IB N * y 7*±I B N * y 7 J: y «u» l * y 7<3D«SHt 

±EfltiKlBir*±IB L * y 7(c «fc o Tfr 3 *N ±13 M 9 
yrtCfcoTfi^^SWRriWR^ats 
±BW!*»(c <fe y WRSftfc±E L * y 7 * fttt±IB 

M^y^cttdsrr^fHk^-^ctUAre/^y^s 

S*R*nfc±I3 L * y 7S/c«±I3M^ y y<t±l3«iic 

[#|B^<DI¥fflftiMB^] 
[000 1] 

ftBBWBXBBBtcBU^ ^Itx W»^6«ttft**i* 
BB<OBBB0!>BWim«KlllitB(OBB1* IBlc^ife L 
TttA-r^^^ftBBflmXBSBfiAa^ttCftzB 

[0002] 

[^3K<DS$I5] ^Hfcfet^ ^--xV^i-* e-Vj^b 
«[rJ<DBS y 6^ J: y ilft?^ffi(7)iS^^»S E i #B 
SS^.fcdaxl/tr^gVBBBflDBafl'MStU CCDS 

ffii»!ia5 2 52|s:35:<DlcMLTx 215J-X±©1 1 2 5*t 
ftoTt"»*^A» BSiBflOMMUfc'bNTSC^tf 
3 : 41CMLT9 : 1 6 <bj£ftBB5U:&o7V*,, CO 

[0 0 0 3] CO^^ftfltl^Wtt^fS/X 
-f Ifv* 3 >T»ft«#« N T S C AA(0RMtfll4«^-C!) 
$««tBLT«BBS9«fT3E£tt?$ft^. Cti 

tt, ±«B(Dd: ? IC N T S C J&3££/ VT tf 3 >7?5C<!: X s 

lRBB9(cj6CrcBB*/\'f bfy 3 >7BS%LJ:a <tf 
fif*^ B^.»B1 5(c«i-r«fcaftBBllHiB 

^B^fflt^TW^-fi^oou- h^«^ToTt^rc 0 

[0 0 0 4] 01 SlEil^T, ±aELfcfi£3ka>BBlMi[ 

S»!gB«> A^JiS^ 1 0 0 «^LT«$&**1« NTS 
Cl5l!Z<nvm.Wm (S Df'-$) OTK^AKOBRttB 
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[0005] *#wicti, *.wmy -r/u* 1 o i (* % 

1 0 1 ^J&Ucfc^&.So El 6fC*5t^T. 1 
1 Oit. SDt- S»S«#t*g*tt«A^4ffiTFT*y. 1 1 
10 ~1 1 1m(^ ^n-^n^^^l/^^ao ~a ra 5£ 
SDf- SrlC^LiSmSS^feSo 1 1 2o -1 1 2 
m -1 it. tn^MM^&V. 1 1 31 ~1 1 3 

m it. mmT (t : ■\y>7ij>?mm) (Dmrnm^v 

i'tsns. iKDUti^^— ?««SilfflP^7'r;l/f i 02 

[0006] mmnmy-ow 1021*, *¥*fF^7-i- 

/K^'aVOSStSiff (HDf-9) /vrt^a 
>g&*iK#$S3fn£o dialed; y, NTSC^WIS! 

[0 0 0 7] UPUfctfS, ±KE©^5l50Diii^1f^^ 
Slgfcfc, NTS C755£©ffiMtrtt^£S[c LT. 

46, mmmimttez nts c^a^w^M^t^e^ 
y . n t s c yDS,<D^mm^^ y Lsasgugjt^fc 

[0 0 0 8] CtllcMU HJIiAtiv f$IP¥6-2 0 5 
9 3 4^-<7)gi^fI^^ilStC*J^Ts A7J«#T£3 
BH§Hs#U^/KD3:&7L (ttgn) »SK(Si:T^77 
y=wi xi +W2 X2 + • • • 
ZKDMVlt. n = 9t*£5„ 

[0 0 14] CKO^-ptC, SOx-^ icZH&tZ HDf 

SIC J: y mtt>tc±T\ R OM^-^VUlC&Sft LTfc*, 
A7D3r*l3S Dt- ^fc.tlfR OMx-^/l'fr&R&lU 

u/c^ij#n!tffl^aj73-r s c <«: tc j: y v A^jnfc s d 
* «-*tcffip^saa Lfct,© t y , sisss© h d 
k <fc y ifi^^-' * *tu^j-rs c lift*** ti^o 

[0 0 15] COS^1f$B^gS^S1 7 K^T o A 
*>4ir?1 2 1 fr6S D 7^—5i ^^SSsS^-tt. *<DS Dt- 
flMNOytbLlslKl 2 2, 1 2 4J?J:tM 2 8^\ 
«S£**l£„ «W2iytiiUaKl 2 2-Cit. ADR CIh] 
Sgl 23lz£r>T£m*t\2>'7 : 7X<DmtlZ%>SD ; r- 



mtc«fcysii^itt^i«ffi73-r§s tu^"b©*a*L 

[0009] £fl!>#»tt % HD (High Definition ) S 
jS£f !EfiT«««. i'Jifr 3 H Diii*(D)fi^lc£« S D 
(Standerd Definition ) MM?— 9&FBl y >T-? ; 7 7.ft 

T% <tyitWcSS^HDWRtt#tt«« £l^3«fc3*J5 
&& I E>4>?&«. 

[00 1 0] fljjttfs E2 33<fc^03tC^T^-r<t-5 
ft, HDSiRyi ~y4 Qttftfrgft&Lfelt^ E6 
ICJJl^T^t'S DS^mi ~tT>5 t S DBI^n 1 ~ns 

[0 0 1 1] I^Btlc, H5K^T5jt*5ft» SDH 
^ki ~k5 5ADRC (Adapt iveDynamic Range Codi 
ng ) $m?Z>Z. ttc&Vs ^a^fcfv h&7\ ±(cffl 

UT^-T<fc-5ftSDia*xi ~X25=&ffifflLT, ffiB— 

*sc«fcT» : ww»»«*^ajcj:y«fr*, c©^ 

[0 0 12] HDMyOffieiKt, ±a!©#HET1# 
6ti^73MMMIwn *ffll"»TttTO«fe3*a (1 ) X 5 

[0 0 13] 

*fl*wsn*. nnNKoutiiuiBiESi 2 4m 

1 2 67Jt* % ADRCE^I 2 3fr5^7Xi, Ul* 
^7X9i3SaK1 2 5AS©l?^7^ ( >:^577Xa 

[0016] j&GtircSDT-ztfffii&tomMmiz 
*u wttwyibLiBini 2 8tc*5^r, ft^»isiKi 

2 9 7i$I*n5fti60 S D^-^ft^ttHi^n^o R O 

2 7m KK»(S 
L/t«8«»fi«jW*lH**i*. tt£9linslKl 2 9T- 
it. WMKDytULISIIKl 2 8 6 X S<DS Df-$ iROM 
t^-^VH 2 7^50^7X3- K^^:«J:oT^t^?1IS3b , ^ 
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[0017] £<izt\ mmtmmmmtc&t^nm 

it. mi 8 icm? J: 5 swi^tCcfcy^totvTt^co a*j 

1 3 1 frS, tt*l£HDIf7*:tft/70£*lltfj& 

l*. SUfil?!*^;!/* 1 3 2fe<fcO : lE«*e^lipg|si 
SS1 4 1 MS&JtlSo SBBSISTV 1 3 2KJ5 

2 less <fc 5 icf^3 I #iaa*^Ttotix Tk^F^i I # 7 -r /u 

* 1 3 3 iZ&l^Ts 74— 1U Krt <»*.¥-1Sfa<Z> H D 5 s - 

* 1 / 2 (c&S J: -5 ICRS I ettatffrfctu S D x- 

«#fven«. eosd7-*b, «sftnt> its less i 

3 4,13 6fc<fctftI5*lH]S& (D L) 13 9^\«ttft*tl 

So 

[oo i 8] fsttwyasLsisi 34m adrcih] 

K-1 3 5lc < fcoT£M*ftS^5;*©S<!:35:3SD7 s - 

* 3E«*tt*ti*. awn y as Lass 1 3 6 n« •? 

•?^Xi*3tlHlS&1 3 7frS<DIb*-7^;*<tfrS-7 : 53.=l 
-K/W8£*ft*. SBIelKl 3 9£rt-LT«3&*ttfc 

s D^-^flHiUKDy tu less i 4 o Kfe^T* mm* 

gSCiQfSlHlS&l 4 1 -pBIMrftSfctoflDS Dt*-**^* 
tt*ti*. JESE&SsttninsiKI 4 1 *^*«ic 

5W)iB»EifiSClinJW**h*. ?B1MfcSt£Eltt1 4 
2 Tte, *«>iE3l£S3fr S -7 ^ Zft K*»B8tB£ftft 

4 3 Kisti^-ft^e 

[0 0 19] r*4>-6* WjLftHDf-**i«l3l 
*7-f/l/*1 3 2lC£y % 7^-/1/ KP^SE^^ 
Sflttfl /2(Ctt«,l:3fcn3l»$Q9«fTl\ arS(c* 
s HB3l#7-r/U* 1 3 3lcJ;y % H Df- £<D7k¥;£lRj 

onadBby 1 / 2 teas j: ? tensi *»«*fTi\ s d 

*^Bf*c <tlc<fc y % JHRNXftBSOTWc. 
[0 0 2 01 BR(C«?£a4>ttft£««S 
D 7 s — 9#¥W$«> £ -5 IC H D t*-* *B3 IkiTBStl 

(HDf-f) — HtftlC* 

■©«?£-A©7Vt-^*-Wttft Kit 
fflBB»»^K£*©UatfttTLT<*. 
lE-TSiittc, TV^U-fSBlcSttSSflBttR 

TiiSdJU *fcBlcI«&BB*ftsy 111*3 fcT*©# 

lifPffliEST^ys x:w\>tf-£«bi*i*ih.Tv*. 
[0021] nmtiEii?tt, =i7 7 y><?\ 11 



y-rxj«»-p**tji*UT, *ti**WEET*»». * 

SMI^tc^f 5&BJ&0B& l*> 'J*afl©ttjEflHf<D$U 
jBMHttTft*. flMe«e, % BB4>MUK(c<l:y«jE«*4> 

$fff*£fb£-gfcy« s/cSD^-^cDJt^tais nt 

[0022] 

iiiPffliE««*ss3-nfc h d x-* ®mMt9&. ^n* 
s«7 -c iu* tc j; y y □ >/ k- h r * c <t k <fc y fF 

ifcUfcS D7*-*©BBfl»£0n?¥B*i5"3Tl/» 

It, SfoT, fStVftSDx-' Stttfe<STHDt7 ; >r 

*><5»c*t>T, mmwsEtmmztiitHDT-'. *<om 

HMi6ifl)7-$(0($ttft S D fcT7**»^^T« 
[0 0 2 3] torctb, B#ft#g&gBfc33^Ttf> 

■r L*>mmffiii3imm t 5 a^^awas o /c„ t y t> 

fex-y^S^ig^^s x^v*©#ffitcj;y, ¥*lg|3 
icft^a y y C4#*'J» C 

[0 0 2 4] IV/\y»-KI6t^HIIW)HD 

L «fc -5 £T* S D x— t ©F^<S##tt©ffia<rj^ 

■Jt3Bfb#£i;*T<ft*. 
[0 0 2 5] tM-PTs il©!i«©ieSB, fll9Stt<Dl* 

[0 0 2 6] C(D^(Dfte©a«l*, /\-K* 

Li^BKSWbSRir * ' i:#?««BM)lffiBtt« 

So 

[0027] 

tt^ Ii©T<^;P«Mt«, <fcyflBflk<8$i"m 



(6) 



ftfflW--] 0-9 86 9 5 



y Hi LiMSK j; y « y its Jnftii?- £ © u*w 

li«B*lH2»T**5;U*B*R£, BKOtVS^/UB 
«Ht««« £24>7V3?*H'BBB4KB£l'r«fcJ64> 
1IB?fe«&«3<Dtttt7-4^?7;i«K:eB&tiT 
fey, ^^^^frSO^XllHWCJSUTBBT* 

/bmkA^em y tb^nfc^ i cd* y ysfctisg 1 © 

* y 7<fc y «l^SfS 2 <D* y T^BBx-* BBx- 

U B1 £<KJW2©*y?tt:j:«Ba£ttyJM.«J: 
3(clfeC£*1^&reBBBMX««B?fe«. 
[0 0 2 8] MSHi 0(cBtteD9B«», SfH © 

veimrnm*** & y bbrod^b 2 ©tV if 

$ immfsmzzm? % * 5 tc LfcBBfltwxft&s&tt: 

i3L^T> »1«>7 ? 'ry«;l/mMI40 k 6R%(0ffiB«[)BI 

^x-^^ytb-rT.^-y^ts BxayibL^ftic* 

y y aj^fifcansT*- * 0 u^ohm*©/ \°* - 

-*#*7X<wce«tfih.Tfey, *7X9tig#£&6 
©? ^xit mem uTflaKr— * tmarr s^t 1 y y 

££L<J:?£r«B2C!)7V5'$/l'BBB?<!!>B£ 

s« y aj^nfcM 1 ©* y ysfcttss 

1 ©£ y yj; y St>B 2 ©* y ^HH?-* «tx OR 

7 ? -*£<0«rett^s**«jK*«i v c*2©7 s .f 

*i fc<fcr>'SS2©*y ytcfessaa^y^sx^y 

So 

[0 0 2 9] #6^ M#B1 1 (cetttiDBDlli* A* 
tV 5>* ;lsBBB9<0ttft4 y y©H*x- * t % ^Sfe 

y ^ y KBasftT^sBRoBRT*-* ttomaimm 

m <t y n £tfm.fe-£i\z>m%am»mwic3s^T. n 

$7 7©It7- $t*U^r'«N9y^U^X4i^ M 
^y^OBB^— **U:frr*M*y;7U5*X *<hs N 

* y N * y ?\fc y «V L * y ^OMiBNIIti 
B3ft33t£* B8lB1l*L*y?lcj:9T?T7*^ M* 
y >T(cJ:oTfT53{<»*aH?-r*WR*«tv >HJR#fi8:fc 

* y BtRtrftfc L*yr*fcttM* y tTcSBST Sfffk 



5 s — **W2iT*y^y£* BJRStifeL^yT'Sfctt 
M^yytWR^-^ttffl^TWBSWtSlfT-r** 

B£fr&tt«c&«im&r«niDBiiSB?s«. 

[0 0 3 0] ±3SELfc<fc3lC CO^Ii, A^SDfl 
KgfirtS H DBXaSGBtcttBT « S DSf 
(OI^;b»tWW-V*«liiU £©&ajL7c/\°2- 
Mc«-3l^7\ *OB«fl!>B«1IHi#Br*^5X*a 

(c& M^emB^nrtBBimiCv cqbbuhbj: 
y %^jBBK«DBB«K(cBBr «rca6a>wn?«« 
BwaeeaoBBx-* 7 xstcieits- ftTfc y , 

iKDBBx-ftts * ^ZttttfflBKffiCTttlft&ih. 
5 0 *LTx B«11WB»#«*«Hfc7 9 ---*EB*Bfr 
6«^*n/ciii^1f$Bd; y t»Bf HHMKOBBflHItcB 

gS-r^c ccoi^v BBO^fco^y^tcKSAUia) 

wic^fbotb-^r c waff (cms l^x y 

¥B*»£Wtt©B**««DBB(ci^*»*ttft 

[003 1] 

■TSo H 1 «s C<D-*B6^ rftfe-SBBfl^BBB 
B0«J*B31©WW&*rt*j5*T. 1 T-^-T A7D4g?6^ 

6«.aa»6«B*n*BBB«i lt, i^toi** 

NTS C^COMBtf ^ 3?*/Uft;*tU SOf-Ji 
[0 0 3 2] CCDJUSSWCfettS, SDBX^tJBr« 

h Dmm<DtiL3.f&mt. ® 2 js^ztm 3 kst <t ts 

;l/K<DSDBBs HU"7-f-;U K©S DIf s 317 -f—;U 
K©H Di*aj;tfi)7-f-;l/ K<DHDlX«St^ 
©?-2&£, I3(^ PMn&l^feJ:rf&B^I^(cSDBB 
iHD«|{**Lftt07*«. C0)J:?tc, ftBft-rs 
^HDSttcli, B— 7-f-/UKrtT»fci:*, SD 
iB^6jaWiEBlC^«E-rSHDiii^yi . y2 <tSD 
H^SiSl^fSBlC^ft-rSHDjii^ys , y4 ©21 

j-x^ sDa^SjfiwsBtc^-rsHD 

BB^BBrS'E- K*^- K 1 , feJct^S 01*^6 

[0 0 3 3] «W2)yiUUStt-2-?fi. A*4ffi?1 «fc»J 
BMrnftSDr- ?* N 6> *y7lRW/<7^-*IWi 

©rfc»»ciB«*B«««ya-r. cowmutw:, 

«'114te5jVr<fc3lCty»^*HDiIii£yi ~y4 ©"7 
-f-Zl/KiR— 7f-;l/KltffiB-rS1 7{itf>SDHSI 

ti ~ti7««ytbr. w«isDymLiaiK2[cj:yttii] 
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[0034] fvTMW^t-zntiimmit. mc 
mwtzm* y -Jtimtmz y ^fmmom y tezzn? 

T&So JMtttfc(£. WKDUtULlBlK2J:U«»ft#ti 
Km— 7<-^Krtfl)SDT-* (ti ~ti7) <0«* 
mil ^<7>S'J>filOMT^* ^ 7" 5 y ? U > 5? D R a 1 1 

t. mmm y u less 2 * y «fc**ifc sd?-?®? 

•5, — SBtDSD^— £ (ti ~t9 ) OD^-f^-Sy^U 
Vv^DR partial *JMJU ^-©J±D R ratio (=DR 
all /DRpartial ) «ft*yy/»**^Wi*«»J 

[0 0 3 5] ZLCT\ SDr- 9 1 1 ~ti7tts ttKM 

*3i«HDf-' n—y * -/i/ komr?* y » 

— SPOSDt 5 — ? ti ~t9 tt % ^IClK^-rS®^ y 1 
OSDf-^xi ~xi5©5-§> itt^LJ:-5i;-rSHD 
7 s — $£M— ~7<< — ;U KOiffia6"P6S. 
[0 0 3 6] -flSK, ll^y^HWLTSDr-* 
6 H D 9— 9"\*mT *B 3 tf^ttlBtfA&ttflllRl 

ffSHOIK LT3MW: X y ' W C «S 3 (C« 

ffiicj; y . TOflHc&fe unit y >*>4W*ft*(c 

-f*-5y*U>5rtDJtD Rratio tcjSfcTMMflWefr 
D R = M AX — M I N + 1 
Q= [ (L-M I N + 0. 5) • 

[oo4i] zommztts «wwyiaLig»4icj: 

y TxSSft* tlfc*n«l 5 Wlto SDr-^^ * 2 e y 
•S'flqi ~q5 <tt"So 

[0 0 4 2] — » % i frsttttarnfcs dh& 
«WiiiyuL@K6(c<&«w«n«. «wwoy 

ifrS^#HDHIgyi ~y4 icj* LTE6tC^fffiB 
U:#£t"£>1 O<10SD®ilmi ~m5 iStfctf'ni ~n 

X) I m r H i I 

param = / "° 

if 

f£fcU C4>M!t0r?& n = 5Ta&3„ 
[0045] ±3i©#aT'Sai 



3*y7«»«**WyjM.*. ^-TT-Sy^UV 

[0 0 3 7] — 7J* 1HtttiyillUsllft4?li« A*)4ir? 

(c«WB:WR««iytt)-r. d©^fi(5«!IT'«, ffl*.OH5 
(£S^£3K:tt9ftr3'<*HD»Ryi ~y4 ©Sfi&fc 

ffisf %5o£0SDjiimki ~k 5 emyu-r. *«w 

yaiU3SMu:<fcyttaj£*if { :SD7 t, -$«\ adrc 

lslK5lc^i-ti«c 

[0 0 3 8] ADRC»5^ ±a©*«© S D ?- 

^ou^/i^fto/^-vfttatttLTv sum*)? 
fftstitu - yam?- *s^7^3- h m&.mm 8 

[0 0 3 9] ADRCli, VTRAWMBIffi* 

a>jiimn«:/^-y«)i^iHi7%4(n[c»ii?$«<o 

©y-ftSy^U^DR, £yh«3*m fHMAB 
©SI (2) (Cj:y % ^F"gCD*7CfIMAX t«/JMiiMIN t 

[0040] 

2n/DR) (2) 
5 ^tttB-T^o 

[0043] ffi^yajLiHiK6icj:y«)yais-tifcx 
<t tc<j: y n^ojiffliTSSift*/^ ^ - * *»ar *. 

param ^MitiT^o 
[0 044] 
[Sfel] 



(3) 



param ^ffll^TSl^^^Xmv-class^WttS-rSo ffjH. 
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❖ ^Xiw-class^OtifceU ^fitparam £4 (DM 
£\ iS#-?^7.fflv-class«1 tmmU ¥^{Iparam ^ 
8<D*g^ »)*^7Xmv-class*2i:^U ¥W>a 
ram >8<D*§-&. ft#^Xmv-class:£3 <h3iS5rr£„ 
Z.<D£.o tc^?n/c»# ? ^ Xmv-c I asstf? ^ 7. =1 - 
K#S£0SS8'\#fciiig;*-*l.«o 

[0 0 4 6] ^XP-Kfg£lE]S&8M:. ADRCESS 

5frzm&-$nz/i*->E.m : 7 : ~ z mmv^x) . 

class = X} 1i W)' + mv_dass •7f n 



mv-classlca^TJ-XTWiC (4) (D^W^o^tiC 

T&mTV^X^— Kclass =&R OMx-:/;l/9 fe^tf 
1 C\#$g-r£c CCO^XZI- Kclass W\ ROMx 
-■?tl'933<klf 1 O^SroSgSftBLT 7 KU^^-rtCD 

[0047] 
[&2] 

(4) 



[0048] ROMx-^Vl^JScfclM 01C«U SD? 

-^o/^-vt h 09— wm&^mrzz. tit* 

Xf \ OfrSfcJ\ ^7X3- Kclass T^ttST 7 KUX 
^O^XW^&x-^Ta&Swj (class ) » 

ss*a**iSo z(DmmT-$te. mxmmemi 333 
.tin 4'\«^ti5<, 

[0 0 4 9] -Tj- A*SDf-fll «Jsrat>iiSU2l 
Sgl 1 fecfctf 1 2 Kt>&*&3-ft*„ flMQUttlUSlttl 

h d ' =wi x 1 +W2 x 2 + • 
[0 0 5 2] fl^yajLlHlKI 2tt. A73SD 

intern m*";-? v -r> 

So fRWiDUIllLigKI 2©Hi73ffi*f (2 y 7*73) 
It, J£@X*Stt1 4(C««ft**l*„ Ji^SI»lH]K1 4 
fMfttMJUUslKI 2frStt»S*i*SD7 ? -5u 

Tx A7j**x/c s d x— ? icttj^-r s h d T-tt&nia 

h d =w-| x 1 +w2 X2 + • 

[0055] wmm,i szh*. *vymmi^*-$ 

»diiaS&3£y#t&S£*l/cDR ratio (=DR a || /D 
Rpartial ) IE»"3SD Rratio WttKShftL* 
IMS 4) «fcy/htfl/*tett, *S5£-3S«eISS1 



S> *^«»tJ:«ffl-r £ 2 5 fll© S D x— xi ~ x 25 

*wvm?a mwnvihL\B\s&i i vmjim^te. mis. 
~7&wm& 1 3 icw&znzo mmmnmm 1 3 it. mm 
*7jyaiLiHiKi 1 ^e^TrnssDx— rom? 

ttTc S D x- * Kttlfcf S H D 5 s - £ =£gtB-r So 
[0 0 5 0] JcU*f*WlJ:«, *SSS»Is]K1 31*. « 

1 ~X25tROM7 1 -^;U9 t J:y«tS&*n/j:#i!fx-^ 

T'^§wi ~w25Kj:y, ^ti^tis; (5) ic^-r-3i» 

Df-5 h d '=&SaiTSo SDx-^xi ~X25»- 

SDr- ?{cSLTKS*tlfcm2<3D^-yy 

70 (OajTDx— ?««*So croi^ i-KH^LT 

ti^p y 1 mnffimzm^T. =e- k 2 ick ltb^ 

Oy^2ffl<D#SSc : &ffl^Ts HiKx-'S'T^Swi (cl 
ass ) ICS^T. aWA^TtotlSo fF^tl/cH Dx 

— ju*x -laiJftiHiKi 5ic«*gtrnSo 

[005 1] 
+ W25 X 25 ( 5) 

[0053] jzymitmicit, mmfcnisi&i 4«, « 

1 ~xi5<hROMx-?VH 0«fcy«S&*tl/c^x- 
•^T'SSwi ~wi5tcd:yv ^-n^ftSC (6) IcmTfc 

w^nvntizjK'rj, xhztiitsDT-'. ^ic^js-rs 

HDr-^hd ' ^Saj-TS„ CCDi*. =E-Kl(Cii 
1 HflMNRSffil'iT* J E— K21CSLT 
«^Py^2fflcr>#i»^ffll>Ts fl»7*-*7»*wi 
(class ) tcS^Tx SRgfe^TtonSo f^m^tl/hH 

dt-^b> ^isiki 5ic«sa*ns„ 

[0054] 
+ W15X15 (6) 

Jim<D*s^*, it^3seiaKi 4©{ii7j*s»?-rs<fca 

[0 0 5 6] ^IIKI 5CDtU7:«. liS734ffix1 6*i> 
H Dt-$ ^UTtt*" HDf U t£ v> a H D bf 
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[0057] j.x±<oj:5i^ zomwomxoftmt. 
mi^y? (.z.<Dmmmvte2 5*t>y7) 
y (z<DnffifflT°i*-\ 5Zyzf) <D2m.m<Dmm*'< : 7 

[oo5 8] mrtmzwmT-zco—yiTiviis^ibmb 

y &?b\ y fie* y at jggsnsn/c hdt-^s 
y tart^mmizmmt s» m e a* u^/u^k^^-r 

E9A©<t3 £tl^ y ^tc J; y «6^**l/c HDt 
— *Jb^Sll2]SS1 SfreHXytfiSrftSo S9Btc^f <*: 
3 &*«?fciy ^©jfi^lcffiB-T* H D L 
J:3it5^ S^y^tcJcy^^nfcHDx-- £ 

*^^ihjki 5^6ixyaj*ns„ 09cic;ivr<fc7& 
y rte <fc y jftestifc h d t 1 -* ftvmm 

it. * y Zfmii <7 - £ fffcij 0S& 3 5 © D R ra t i o 

[0 0 5 9] -fgtfjlc. C(O9fil|i0!>J:9ftmMIHHXtt 
ttflt-HW «t** y mratfro fcK a # 

£nrcmM?*HD«9ic£gk-r«*$& mo*** 

toss- urc« •? ^jsnsgjuy: g#T*£So 

[0 0 6 0] Lfrl&tfS* M9Rfift«£l<:&l'>Tlij& 

xy5>fiW*ttfc«fcy» ¥*« 
icfrft y y z/xwimto.* c £ y » cm 
awe«tc*#*^b«3 1 * y v »£«ne 
*#ftmi«fb*3i*ficr c t#*7fc. 
[oo6i] cofflMmiiimi^m 

ffft£4b&££ y *l>¥ffl*»*McBW LTx y v^fc 
3Jt3-lcte> J^*y:r?BflHMKglUa*fTl\ * 

5Ctlcj:y±iJILfclB»a**««ca#U «09tt* 

[0 0 6 2] l^T, ROM^-^'M^JiJctfl Oltte 

*-rsEtc5EnetiTi^ h dmicmjsl^h dh#© 1 
/4«!)wiaB[flc>sDH»«?Bi«r*. £-r. A.*l»?2 



1 ^LTHD^--S?^«^zrns f©HDf-^©I 

*£ft<Dme*fiMl9l$7 <fju$ 2 2 let y -;u 
KACEi&K&AiOAiUtoy 1 /2 tc&S J;5lcF^3l*jia 
WTtU S'6i::7j<2Fra5l*>''i'/U^2 3lc<i:y. HDt 

[0 0 6 3] £<D<fc7t«:, 4ftS&h.feS Dx— M 
4NDyttUSVft2 4, 2 6fi*tf2 8 t $6KA$y7 
/fi*y?^^y***fctt(WSW«Bltt3 1 fc^i® 

I*. jE8E£S£Hlllin9K 3 4£J:tf3 8 fC0&6£:h.«. 

[0 06 4] wgE«iytiiLiaK2 4?»v accural*? 

f/l/*2 3<t:y«W«ti^SD7 r -^fi'6v *v7mi 

/^7>-5>imi«>/b»(c<Bv«HX^2iytu$ns. c 
tit*» r -wasm Lfcttttw y as less 2 < b ut. 

OTSSo ^fiE^ydiLlHlK2 4lCj:yttai*n/i:SD 
[0 0 6 5] *y:/Sft/f7J<-«lltlil9K2 5tt. ^ 

^ y 7joa&!S4 y ^ias^ij) y WkttVjo itn>\cem 
Ltc^-y zmtR/i^*— ?»ajiH]s&3 <tp«©iii**-r 

5c >7?W/t7/-: ?Stii[HlK3 7«aiS-nfcDR 
ratio TOfelBlB3 1 lcflttft#n*. 
[0 0 6 6] —15. «NKDytULI9K2 6T». ^FS'? 

ftWIKW!iytH*n*. M<*Wtctt % «J«i!iyttlLSK 

2 6 tt % JfeitUi^ Lfc^«^J y tB LSK4 

*r*. ^ytBzrnfcSDx— s*w\ ADRciaiS2 7 

[0 0 6 7] ADRCIall^2 7l*, «SE*tC«$eS-tl« 
S D 7 s — 5i© 1 ^TuftfK ft«t^tt 2 :^tuW^ U^;U»* 

h©SD5 ? -*jfi(»S2lfy h^SDx— SKCJEEHTSJ: 

3 ft3W*1? ? c: «t ic J: y / ^ - VffiSSx— > 

U VffiBi^— - Sf^^^X^I- K«^E1IS3 

OlC^-TSo ADRC|2lK2 7«, 5ttCK^L/cAD 
RC0S5 ill— <Dt>©T^So 
[0068] — fMNU y tiJ 2 8 tc«iis&* ftfc 

«yttL/M5*>n*. m^wtci*, ^^yajLiHiK2 
8t*. fttcK^L^mNoyiiiLigne&iq— 

-rsfcOT^Sc ^«E^yniLiHii»2 8tc<i:y^yai* 

So n»^7X9»eiBiK2 9»iiitin(c»« akmul 
So »**7X3ue@K2 9-w«sftfc«i**7;*w 

-classti, -^7XZ1- KI6*Ih1S3 OtC^iSi&S-nSo 
[0 0 6 9] ^7X3-Kfl4lHl^3 0«, 5tlcSi^L 
^:^7X=l-KA£lBlK8^n— ©t^Tfey, ADR 
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ciaK2 7^6«s&*ti«/\^->ffiasx— ? 

*-5' ; 7Xmv-classlta^T±KEL/i:5C (4) 4>am* 

©T^o *^X=I- HUGHES 3 0M\ ?^X=l-K 
class &JEffij5mj®}mi5i&3 3 3$£Zf3 7^7^ 

[0 0 7 0] 7*^3 1 # 7 -f^* 2 3^5©SD 

WSSHlii&3 1 KfltSgS-ftv ^&ls]Sg3 1 "cH*. 
2 y -TmSUV?*—. ?»UJ|h1K2 5 frStWMfti*** 
^- = y^U>-^OJtDR ratio flMNDydll 

= y * ls>P<DtkD R ratio *M*aM»e**ifc L^tMS 
4) .fcy/Jx^UMf^ HiS^yaiLls]S&3 

less 3 6 tfiiiR* *v nfe^^w y ai less 3 
[0071] w^wu asLiHiK3 2«, iE^SiC»p» 

El— <7>*><DT'2& y s IESi75iSSClra»tJ:^^: S Df - ^ 

^y aj-r®#*-rso wen y ta less 3 2 ©ai*! 

Yk =wi xk1 + W2 x|<2+ ' ' ' 
(k=1, 2, • • •, m) 

[0 0 7 7] m> nOtiHati* wi v W2 . • • • % w 

ek =yk - Cwi Xk1+W2 x|<; 
(k = 1, 2. • • •, m) 
[0 0 7 9] 

= EV 

*-0 



[0 0 7 2] -^s ««E«jyidiL[aK3 6t.IE^75SiC 

immcmm?* sdt-^ y i±j-r„ mw® y hj 
K3 6 »*#euic«, 5ticttt^ Ltcmmm y tts less 1 

2 <tH— <D*><DT*£ y s IE^SSe»n»t!:^35: SDt 

tut. mm%m5X,mn®$&3 7icmm-£ti%» 

[0 0 7 3] CclT\ IESl75i|l5tJjnSl£lS&3 3i5cfct>'3 
6 Oltt^CD/ci6tC, SDt-^^HDx-^ 

tkE^o wtw*» 3toi3©;r=4&iEiii** * y -flsfb l 

TnH^Ccfc^iU^T^^to^TSiWrSo SD 
HSU^/l/^tl-^ftxi , X2 v • • • x n <t LT> 
^IVPWC p tf y h A D R C *fT?ftJSJt©JUt?{b7 !r 
— £=&qi x q2 > ' * • qn <tf3>° £©£#> C© 
**D*5*3-Kclass (4) ?£KT3. 
[0 0 7 4] ±xECD«fc'5^ SDltU^l/^fnftl 
xi , X2, • • • x n iU HDIil/^My <fc L 
tzLI*-. ^^^MScW&t— £wi v W2 s • • • w n 
KJ:*n*y7©^«t3t3£:&IS;rr£o dtL^±a5L 
/hit (1) icjjVTo ^SM^ wj #*EfiS3&Ta&S 0 

[0075] ^^^%\zwsm^ : r-^\m 

LTfrS. *R#m4>*$« 3£ (1) (CLfctfo 
T. J-XTlc^-TiC (7) tfttje«ti«„ 
[0076] 
+ w n xkn (7) 

(8) T^iLT> 5£ (9) ta/Nc-rfclKRT*-** 

[0 0 7 8] 
+ • • • +w n xkn3 (8) 
[Ut3] 

(9) 



[0 0 8 0] Z.Z.X\ 5£ (9) ©wj KJ:«fM!MNR« [0 08 1] 

m«>§o ^*u*j.xt©5£ (i o) *otcr*j:9(c % «■ [is 4] 

|£ = E 2 (|r>«* = ±2x kr e k (10) 
[0 0 8 2] J-XTs a (11) fc^O-it (1 2) ©<fc? [0 0 8 3] 

XjiYi *%.m?zt. s do) w\ fTfj^s^ nets] 

Tit (13) lC«*Jfc?tSftS. 

m 

x ji = T,*pr x pj (ID 

p-0 



[0084] 

F i = E 



(12) 



(11) 
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[008 5] 



E»7] 



^11 ^12 
*^2I -^22 



. -X. 



1» 









*1 ' 



















[0 0 8 6] CdK&SSGtt, HlWciB»&«SC£i*«*l 
TI/»*. iESS^e^Pgl2lK3 3j3«fcO : 3 6t*, ^7. 
=1- KA&I9B3 0fr&ttlft&h.;fc*7:*3- Kclass 

* imrayiiiUB]B3 2fr&4)SD7*-4xi % 

X2, ••• x25^J=CHRWiOUttUlBlHI3 6fr6<0S 
Dx-$xi , X2, • • •» xis#A3lfl}?2 1 «fcy 
ti&ft&ftfc S D 5 s -* jc»(trr * H D 7 s — £ y 

t» c©iBii3S«saipii**fTr*. 

[0 0 8 7] ^TO h U-=V?x-*WA:rjjbWrL 
jE^e^iD»lslK3 3«, *aWMR9l£lSIK3 
4tciE«S«SCv s -7i*a*r* 0 ?18fllHfe£iaitt3 

wj (co^T8?^s ASSt*-* (*3HRft 

ffl) *«ar«. 79MMK9beiaK3 4»« mastifc 

^^-S^^EU 3 5 (C»*iMJ„ 

[0 0 8 8] PWHC IfeT© h \s——>{? : r—$<DAt} 
tfKTLfclfc jBR£83&Hl«9tt3 6& ?3H«NK9fe 

5£bs& 3 8 it, jEflt&aa* ji$ m 

[0 0 8 9] J^0<J:3ti:hU-=>?*fT9fciajll« 

Kf—9tM/tmt£tvb, -co^^u 3 5 tetesft* n/tT 1 

(C £l"TttJe &h.« ROMt-^9 T'SSo 
[0 0 9 0] |q«|(cy%U3 9(Ctt % H$ryr 

BHD x— S» y *»£-r«fett<D« fffcttttlcftti Jlttti: 

3 9(ctttt*ftfc7=-^;l/tf» ±aa>J:^Jc, 

[0091] ±»Lfcc<o— xsMtcsH-ettcmiei 

s&i 3*5^01 40mm<z>m$&m*mi 1 ics^r. t'K 

UX3>hn-;Hslffi4 ?7*=I-K98£BIK8 
KSHSU «NK;<%y4 3f&, ROM7-?/H 0E» 
JfcU WRll«4 4tt, Jfc£3lMslBi 3(c»jSU AIR 



(13) 



W\ ttCJKlVSttl 4U3ttfcU MUX C^/I/t^U* 
+f) 4 8li, W«@S&1 5(ctt(Sr«. *Sfc % **y 

^*a»u^* 4 2 w\ wwy as lsk 1 1 <otati 
*fiwu n*y7**RU5>;w4 5tts fMcayiu 

unssi 2oai^i : e'SJ#-r«t©T'aB« 0 

[0092] -r^fc-Ss 01 nts **y?&*xm* 

y y=£«J y &*Tfcfl§ Rmaffljft*i9?r. «* y 
»U5?7* 42fr6N*»^ 2 5^7 7) <7) 

tcWJtrr^flHRT*— Hp-/Hh]ES4 i 
frSO^X^- Fclass (CJc-pT^^^'J 4 3#S 

;< : Ey4 3fr5*HDS4 4'\#tfB£tl«. »«]I§4 4T- 
I*. SC (5) lZm?£o\z.1$mTZ>mm : r-ZtW!». : T : 
tftmaSmZH. ^Offifo&t}. tftfc^HD? 
MUX C^t^U**) 4 8'\«t*&*tl« 0 
[0 0 9 3] j9&y74UtRU5>;**4 5&&M9y:/ > 
(«* W» 15^77) ©SJSx- * &ffih« 4 7^ 

UXnVhn— ;I/|Hlffi4 1 *>6©^^X=1— Fclass IC 

•coTieRycy 4 6^ess*aj*tiv ^aj^tifc 1 

SfflflDflOkT*— PH@[^ : E , J4 6^5afPg§4 7'\ 

«sses-n^c Hfns4 7m a (6) tc^-rj:^^ 

matHfj. m-6HD?-^tt, MUX4 8'\ft^ 
tV5. MUX4 87l*> W-y^SCDHDf-^fiJ: 

!SfS#s ±xBLfcDR ratio (=D R a | I /DR 
partial ) E*oT, ^y^6na373ffi? 4 9jfr6iS 

iRS-n/tH dt- ? ^aj73*nSo 

[0 0 9 4] CilT\ S (5) ££03 (6) TwTJ: 
?tC, 8l«lS4 4t4 7<DSl^ 5"y^Rtit||3a:«(0 
*?*y* El 2lc^-Tj:5tts ^*-y 7JB©««]3§4 
4 (DS^aHfiSr « C i: T«* *> ^(OWhaWtifra C «»: 
MR^'Ey 5 1 tt % ROM?-7/l/9£<f:tf 
1 OtcStfKU MUX52lt 5|CMIST«<& 

[0 0 9 5] *4t y ^ttMRU^X* 4 2 2 5 $ y 
7<0ISr-^^M U X 5 2 (C#aft«tu W«KJS* y 
ZfW.mWLi^'JX'Si 4 5 6^6 1 5 * y ?«DI«7-*#M 

ux5 2tc«t$a^n« 0 Mux52m ^-^s©^ 

ftf*?*5DR ratio (=DR a || /DR par tial ) 
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* tm* y y&§mis*jxz 4 5 sodmrt™ s* 

toy a*. ens. MUX 5 2^6®^*^®*^— 

[0 0 9 6] T'FU^=iyhP-/HHlK4 16^6MUX 
5 2 lC c fcoT3l*R*tl/i:li*T f -'J'tC*rfS-rS^^7.=l 
- Kclass tfMfty^U 5 1 'MKS&Stl^o m&t^'J 
5 ^g|5^6<D^J}ft«^-c?feSDR ratio <t#*S 

■Ztitc^^XZi- Kclass (cS^TflHCx-^tiWS^ 
tiilt-tU SS^ffi^nfc^ia^— fit, «W3i4 4'\#tSS 
SpFPS4 4T«s ±3lfcJ:3(cflEhftllfffT 

D 9-9 It. tU^4S?5 3^6til^S-nS 0 
[0 0 9 7] CdDJ:?^ 01 20>m&tmi ICDESg 

^Jt^ix «fDS*i WinCim, M-K* 
x T'tfiN* y * C T\ H1 1 3 fc^f cfc o 

fSfoif^g* y ymomam4 4^65®* y 7ffl<z>iifn 

IS4 7 '\aotr*o y ^WKEWS 6 31*. * 5 

X3-K«4I3»8JC»(5U SilSk^y 6 4«\ RO 
Mt=— 7/U933«J:tf1 OlCttjSU MUX67I1 «Wt 

[0 0 9 8] 7KUX3>hn-/l/|alK4 1T«s »(K 
-?2>MMT—$(D<73XZi— Kclass K □— 

fy6i &*v§m* « u 6 4 ^fns. 3 > K P 

-/l/^=EU 6 1 «\ TOJnft^7X3- Kclass IC* 
•SR/»T* 'V ^MBKNIISK 6 2 SSJffltS. *<D* y r 
tBB9DnaK 6 2 y U 5?X $42fr 

SON * y y<0iB*x— L £ y ^©jljjjtT*— S"\S§ 
iliTtU MUX6 7AiS&?ft5„ CCDi;*, N * y ^ 
^L*y7©IHIMiW3iU -«£LT» ±a5<D-HSg 
MTit. N = 25, L = 1 5 J6$ y U 

i?X-Si4 5frSM*y7° 1 5*y;7) CDH^ 

7*— u X 6 7^\#ti^*tlSo 
[0 0 9 9] Jl/J^y7¥J£lslK6 3Kcfc^T\ ft* 
y yoHJRT 5 — ■ 2 3 6\ *I£ y yOHHRx— S 

SffiStiWJSJtV, *-4>M££Jll(i« MUX6 7 

jj t fcu t ^iic^ ; EU6 4'\«ifg*nSo m/mt-y zfnm. 
m&e 3 #stt7j*n*«*e»** ±atft* y 

iR/<7*-**ttl^3fr5ffl7J*n*DR ratio 
OkDfcOTfcS. MUX67TU «/Jfi*y7WjeH 
% 6 3 S OttgttJKItfiDglflre <t LTv * y TaBfeVX 

JB3SS6 2frSO®3!E7 1> -*;!>\ «*y7«*RU5'* 

ig^-^l*, MUX6 7^6iS»g4 7'\'KS&*tlSo 

[0 10 0] MkttVGfetos 7Kl/W>hP- 
;l/4 1^6^7X3- Kclass ft/JS* y 
HS86 3 »6^JSBJK&0'&«MK7 r ---5iflWf n 
S„ ^SnfcflHKx-^Wu fUSt^y 6 4frS8t» 
B4 7'S«H**V6. WB»4 7T(*» ±»Lfca 



(6) KM^TwnmmtMjtttu *a>mamn* * 

[0101] * y TftffiBftlUaB 6 2 TfrtJft 

«N«yrtf&L4ryr^d[>IKlCflW[cK^r«. * 
*\ N*yr©Wl67 s -4Hc«BMIfla8 { **ft* 8 *6*t 
{ifbtffiSStlfc N * y ^MST-^frSWMteitf 

[0 10 2] ffiOftmiAtttcN^y^HXx-^ 

ftSflB^LTSsrs. Z<Dt%. Ott. SJfcSBiL 

Wr**U «L<ft^tfSBf**ifc«*» fiMtfWWBfc 
S^T> MMflfb^n^N^y^oaXx-^^ W 

<DificOf^a<iBfcMLT±0. 000 1«jMWU 2d 

icai?*. c4>2-3ic#t7fc i b<i!>£* s^Mtses 

fro/HEOftWSB i£«c7>ftai{jIA t LTWgJff 
«. C©ittS««<g©'re«jiiB*«Lt^L<SS^-C'i!gt» 

[0 10 3] 4E(0^miBfltL£:«L^fi«if£ t 

b # l $ y y^mm-znrcMm?- ztizz>„ 
[0104] 01 Aicnirmmm^m^T. */ 

5®^ y ^PJ^IhIK 6 3 «ffiM(cM«r *» y ^PJ* 

X'J7'lxv> , X^ 7 1 W*» A7Jx— 5i6^6S^ y 

y Ticg&nzwm?'— » <o«jgtfff «^ y y 

cox y y'lc^S 9 <t ^©H^ 

t 5 — 4r (4 % A$ y ^NCx y T'Uv*^^ 7 1 tS i <E>jt'{1~ 
5y^U>^aWlHWI7 2's«»*n*. ^i-ay'? 

U>5^(* % U5>** 7 3 5^LTJtKSS7 9^$g*tl 

So 

[0 10 5] 5S^y^J^xy7 7 Uv' , X^7 4X 5 «. A 

737*— $t^55®^ y ^©i y 7 7 tca^ nsa^T 1 '— 

W)£tffTt>n«. 5S^ y y©x y zic^snSHSx- 
dtiWSWtfti^fc^cDWIET*-*!** «*y^PJ«xy 
7" U'JX'St 7 4 4l»6 ^<7^5 y ^ U>5?aW@K 75^ 
«tte*iri*. •Sf<7"5y^U>v' , 5SeiHlK7 5-c?t*> {tt 

^-c7)^-<^-5y'5'U>5>^ HIIW7 7's«tte*ti 
So SIW7 7 7& ^-r^-5y7U>v , tb. UVX* 
7 6 *5> LT^46IS!t* tlfc L#UHiT H t <j«»W-*t> 

[0 106] a*»7 9-Pt*. I^77~ffl©^t5'> 
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0$r-f*-5y*U>5*£ff3 (14) KijVr <fc-5lc, it 

So CKDjC (1 4) iCjjVT, fi^'y^DRH ±xEL/c 
DRgll 07lt*vrs Dx-* xi ~X25 

y yD RSTH xj®£ y y D R 
[0 10 8] -r#*>-5. L^lMiTHt*. ^d6^36*tl 
fcR£L'5';i9«>tt*JS9 y yffl<D^-r^-5 y ^ U>v> 
KiiSU y ■fmcDV'fi-S. y * U >->'«!: □ 

[0 10 9] fc3b\ ±^0H«S«!]<DiK^«s ^F^m 
=&'>fc^tTy hgTcV<*-><b?-S1f$Hffi^iM8£:L 
T, ADRC^KW-SCtlCL/cjEi 4 , d*ll*«A^(D— 

S <fc ? fclf $SEE tl^RTft tiUTfl« S 2>H* £ S 735 
fflliltfDPCM (Differential Pulse Code Modula 
tion) ^f>VQ (Vector Quantization ) HOffiHg^fS^ 

[0 1 10] fcfc, ±^L/cSlfi6«lJ©iK^T ! tt, 

im®mft*&mmttT°mz> z. t k £ ^ t\ iamb l r c 

RlliT'J&So 

[0111] 

±T"£So 8**>, ^^y^(D«l^«^?T3Jf^ aS 
£4b#& i;*»Tl\ fflJtgfbWit^fcl^fflSWCBS 

c£Kj:y®ftm£i»±3-S£<h#T 5 3r, ®&ic*rr 
S£&ttfig£:MIKft±^sc:£#x^So 
[0 1 12] £fc, SKDfUBKflctU*; *y7ifetf>g& 
S^i&OA:ft*&o«fflgt»|H]S&fci5^-c\ 

tuSt-? y ymo&i^-zizizmte* y tbkmrihb 

©A73lCj&5&l^fc«K =E 'J tffiQ&<DJ \- K*l 

&T*zz>c •fy^asiiassisiiffios&mic.fcy, 
raM<7>{3^^m^] 

[HI] CO^tc«Siii^!lS$g^BSilE©-llfiS«y<D 



partial <t«*^y> 0 8 tfl^T S D x-* x i ~xis 
[0 10 7] 

(1 4) 

[02] SDx- ?i:HDr-' SfO!)faSBB#^IK0^-rs 

[03] SDr- ?tHD7- $tCDttBHfR«M^f « 

7ci&<7>BSii(t0T'25So 
[04] •J^yy31^Rn°7^-'S^Wti^IH]K^Cffiffl■rS7 ;, - 

* fcUtfJif «fc»00&gg0Ta&*o 

[05] fflB^^XiMWCftfflr*^-^ f^KP^-TS/i: 
4&<DBg$g0'c'25§o 

[06] B^-j'^x^ieffiffl-rsx— ?*si^-rs/j: 
[07] ^yy^mmom^mmzmmt^mm^m 
[08] js* y zfmmm<Dmmmnic&m? zwmzwi 

R§-rSfe46OBS^0T'JBSo 
[09] co^lc^Siifl^lHiK^ittPJIttffiffl-rsiiiS^ 
0T-25£o 

[010] COfSWCfiSSfiilE^- yVl/£fWfSBt<*> 

—mmmozrn 

[011] fi/JS* y^ffiW>ISgIl]K©-0iJTaBS„ 

[012] m/m* y ^WBaawaHKo-wp**. 

[013] CW^flDS/S^y^aW^lElK©-!! 
860JT'25*o 

[014] cvmwimzm/mz y ywjEiEis&tf)-^ 

[015] 3£3R©S&1f^&^B©lH]S&0T"a&So 
[016] ^5t5O5ilI«!lfii^^B©Sa5©Isli^0T» 

So 

[017] ^<7)iii«S3II^S<Dynyj70TSSo 

[01 8] f&k0>mxa8HKff«ttE7-7ji'*fE 

[^<DKW] 

2,4,6, 11, 12-- -^WySllLlElKx 3 • 

• • tyymiR/^*— zniHEi®. 5 • • • adrc 

088, 7 • • •»^?5Xj*!£|h]S&, 8 • • • ^773 
- K#££Ih]S&, 9, 1 0 • • • ROMt-7/K 1 3, 

i 4 • • • sttsausmss, i 5 • • • wmms& 
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(54) IMAGE INFORMATION CONVERTER AND ITS DEVICE AND PRODUCT SUM 
ARITHMETIC UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To select the number of taps of an estimating 
equation to perform an optimal converting processing in accordance with 
characteristics of am image in converting SD (a video signal of an NTSC method) 
image into an HD (the video signal of a high vision) image. 

SOLUTION: Ratio DRratio between dynamic range DRall of all SD data segmented 
by an area segmenting circuit 2 and a part of the dynamic range DRpartial is 
calculated in a tap selecting parameter calculating circuit 3. A class code class is 
generated from a space class and a moving class mv-class in a class code 
generating circuit 8 and coefficient data is read out of ROM tables 910 by 
regarding the class as an address. HD data is generated by a linear estimating 
equation consisting of twenty-five pixels in an estimating operation circuit 13 and 
the HD data is generated by the linear estimating equation consisting of fifteen 
pixels in an estimating operation circuit 14. The DRratio is compared with a 
threshold value in a switch circuit 15 and the HD data is selected and outputted in 
accordance with the comparison result. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image information converter which is provided with the following and 
characterized by switching processing by the 1 st and 2nd taps of the above and 
which changed the 1st digital image signal into the 2nd digital image signal with 
more pixel numbers. 



A pixel logging means which cuts down picture element data of a position from the 
1 st digital image signal of the above. 

A class determination means to detect a pattern of level distribution of the above- 
mentioned picture element data cut down by the above-mentioned pixel logging 
meansto determine a class to which picture element data which it is going to 
presume belongs based on the above-mentioned patternand to output class 
information. 

A coefficient data memory measure which coefficient data of an estimate equation 
which is the information for changing the 1st digital image signal of the above into 
the 2nd digital image signal of the above is memorized for every above-mentioned 
classand outputs the above-mentioned coefficient data according to the above- 
mentioned class information from the above-mentioned class determination means. 
An image signal generating means which generates a predicted value of the 2nd 
digital image signal of the above using an estimate equation which consists of 
linear combination of picture element data of the 2nd tap longer than the 1st tap 
or 1 st tap of the above started from the 1 st digital image signal of the aboveand 
the above-mentioned coefficient data. 

[Claim 2]In the image information converter according to claim 1 picture element 
data of the 2nd digital image signal of the above it is going to presume is located in 
a flat partAnd an image information converter establishing a judging means which 
judges whether edge exists near the above-mentioned flat partand switching 
processing by the 1 st and 2nd taps of the above based on a decision result of the 
above-mentioned judging means. 

[Claim 3]The image information converter comprising according to claim 1: 

The 1st memory that memorizes coefficient data corresponding to the 1st tap of 

the above. 

The 2nd memory that memorizes coefficient data corresponding to the 2nd tap of 
the above. 

The 1st field logging means that cuts down picture element data of the 1st tap of 
the above from the 1 st digital image signal of the above. 

The 2nd field logging means that cuts down picture element data of the 2nd tap of 
the above from the 1st digital image signal of the aboveThe 1st calculating means 
by which the 1st predicted value is generated with the above-mentioned estimate 
equation using picture element data from a field logging means of the above 
1 stand coefficient data from the 1st memory of the aboveThe 2nd calculating 
means by which the 2nd predicted value is generated with the above-mentioned 
estimate equation using picture element data from a field logging means of the 
above 2ndand coefficient data from the 2nd memory of the above. 

[Claim 4]In the image information converter according to claim 1 picture element 
data of the 2nd digital image signal of the above it is going to presume is located in 
a flat partAnd an image information converter having chosen processing of the 1st 
tap of the above when conditions in which edge exists the neighborhood [ in the 



above-mentioned flat part ] were satisfiedand choosing processing of the 2nd tap 
of the above when the above-mentioned conditions are not satisfied. 
[Claim 5]In the image information converter according to claim 4a dynamic range 
of two or more picture element data of the 1st tap of the aboveAn image 
information converter choosing one side of processing of the 1 st and 2nd taps of 
the above by a ratio with a dynamic range of two or more picture element data of 
the 2nd tap of the above. 

[Claim 6]In the image information converter according to claim 1the above- 
mentioned coefficient data memorized by the above-mentioned coefficient data 
memory measureBeforehandby studyit is gained and a learning method of the 
above-mentioned coefficient dataThe 2nd digital image signal is changed into the 
1st digital image signal with few pixel numbers than the 2nd digital image signal of 
the abovePicture element data of a position is cut down from the 1st changed 
digital image signal of the aboveA pattern of level distribution of the above- 
mentioned picture element data cut down by the above-mentioned pixel logging 
means is detectedBased on the above-mentioned patterndetermine a class to 
which picture element data which it is going to presume belongsand class 
information is outputtedAccording to surrounding picture element data of a 
position of picture element data which is going to carry out a position and the 
above-mentioned presumption of the picture element data which is going to 
presume [ above-mentioned ]choose one side of the 1 st and 2nd taps of the 
aboveand Picture element data from the 2nd digital image signal of the aboveAn 
image information converter asking for coefficient data that the sum of squares of 
an error with the above-mentioned predicted value obtained from an estimate 
equation which consists of the above-mentioned linear combination serves as the 
minimumfor every above-mentioned class information about each of the 1st tap of 
the aboveand the 2nd tap of the above. 

[Claim 7]The image information converter comprising according to claim 1: 

A described image signal generating means is picture element data of the 1st tap 

of the above. 

The 1st sum-of-products means that performs product sum operation using the 
above-mentioned coefficient data from the above-mentioned coefficient data 
memory measure. 

Picture element data of the 2nd tap of the above. 

The 2nd sum-of-products means that performs product sum operation using the 
above-mentioned coefficient data from the above-mentioned coefficient data 
memory measureA switch signal generating means which generates a switching 
signal for switching the 1 st tap of the aboveand the 2nd tap of the aboveand a 
selecting means which answers the above-mentioned switching signal and chooses 
the 1 st sum-of-products output from a sum-of-products means of the above 
1 stand the 2nd sum-of-products output from a sum-of-products means of the 
above 2nd. 

[Claim 8]The image information converter comprising according to claim 1: 



A switch signal generating means for generating a switching signal for a described 
image signal generating means to switch the 1st tap of the aboveand the 2nd tap 
of the above. 

The above-mentioned switching signal is answered and it is picture element data 
of the 1 st tap of the above. 

A selecting means which chooses picture element data of the 2nd tap of the 
above. 

A sum-of-products means to perform product sum operation using the above- 
mentioned picture element data from the above-mentioned selecting meansand 
the above-mentioned coefficient data from the above-mentioned coefficient data 
memory measure. 

[Claim 9]The image information converter comprising according to claim 1: 
A degeneration means by which a described image signal generating means 
degenerates the 2nd tap of the above to the 3rd tap shorter than the 2nd tap of 
the above. 

A switch signal generating means which generates a switching signal for switching 
the 2nd tap of the aboveand the 3rd tap of the above. 

The above-mentioned switching signal is answered and it is picture element data 
of the 2nd tap of the above. 

A sum-of-products means to perform product sum operation using the above- 
mentioned picture element data from a selecting means which chooses picture 
element data of the 3rd tap of the aboveand the above-mentioned selecting 
meansand the above-mentioned coefficient data from the above-mentioned 
coefficient data memory measure. 

[Claim 10]An image information conversion method which changed the 1st digital 
image signal into the 2nd digital image signal with more pixel numberscomprising: 
A step which cuts down picture element data of a position from the 1 st digital 
image signal of the above. 

A step which detects a pattern of level distribution of the above-mentioned 
picture element data cut down by the above-mentioned pixel logging 
meansdetermines a class to which picture element data which it is going to 
presume belongs based on the above-mentioned patternand outputs class 
information. 

A step which coefficient data of an estimate equation which is the information for 
changing the 1st digital image signal of the above into the 2nd digital image signal 
of the above is memorized for every above-mentioned classand outputs the 
above-mentioned coefficient data according to the above-mentioned class 
information from the above-mentioned class determination means. 
A step which judges whether picture element data of the 2nd digital image signal 
of the above it is going to presume is located in a flat partand edge exists the 
neighborhood [ in the above-mentioned flat part ]Picture element data of the 2nd 
tap longer than the 1 st tap or 1 st tap of the above started from the 1 st digital 



image signal of the aboveA step which has a step which generates a predicted 
value of the 2nd digital image signal of the above using an estimate equation which 
consists of linear combination with the above-mentioned coefficient dataand 
switches processing by the 1 st and 2nd taps of the above. 

[Claim 1 1]A product sum arithmetic unit with which N are a product sum 
arithmetic unit and longer than M and the above-mentioned M as two or more 
above-mentioned taps which performs product sum operation of picture element 
data of two or more taps of an input digital image signal characterized by 
comprising the following and two or more coefficient data currently stored in a 
multiplier memory is set up. 

N tap register which outputs picture element data of the above-mentioned N tap. 
M tap register which outputs picture element data of the above-mentioned M tap. 
A degeneration means to degenerate the above-mentioned N tap to a multiplicand 
of L tap shorter than the above-mentioned N tap. 

A selecting means which chooses whether the above-mentioned L tap performs 
the above-mentioned product sum operation or the above-mentioned M tap 
performsA means to perform the above-mentioned product sum operation using a 
memory which outputs coefficient data corresponding to the above-mentioned L 
tap or the above-mentioned M tap with the above-mentioned selected selecting 
meansthe above-mentioned selected L tap or the above-mentioned M tapand the 
above-mentioned coefficient data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an image information convertera 
methodand a product sum arithmetic unit which change into the picture 
information of high resolution the picture information of the usual resolution which 
uses for a television receivera videotape recorder deviceetc.for exampleand is 
especially supplied from the outside about a suitable image information 
converterand output it. 
[0002] 

[Description of the Prior Art]In todayfrom the audio-visual-oriented 
risedevelopment of the television receiver which can acquire the picture of high 
resolution more was desiredand what is called Hi-Vision was developed to meet 
this request. It has become 1125more than twiceto this Hi-Vision being the 525 
number of scanning lines specified to what is called NTSC systemand also also in 
the aspect ratio of the display screenNTSC system has become 9:16 and a wide 
angle screen to 3:4. For this reasonthe screen which has presence with high 
resolution can be obtained now. 



[0003]Herealthough it is the Hi-Vision which has such the outstanding 
characteristicimage display cannot be performed even if it supplies the video signal 
of NTSC system as it is. This is because standards differ with NTSC system and a 
high vision system as mentioned above. For this reasonwhen it was going to 
display the picture according to the video signal of NTSC system with Hi- 
Visionrate conversion of the video signal was conventionally performed using the 
image information converter as shownfor example in drawing 15 . 
[0004]In drawing 15t he conventional image information converter mentioned 
abovelt comprises the level interpolation filter 101 which performs horizontal 
interpolation processing of the video signal (SD data) of the NTSC system 
supplied via the input terminal 100and the vertical interpolation filter 102 which 
performs interpolation processing of the perpendicular direction of a video signal in 
which horizontal interpolation processing was performed. 

[0005]SpecificalIythe level interpolation filter 101 has composition as shown in 
drawing 16 . The example of drawing 16 constitutes the level interpolation filter 
101 for example with a cascade connection type FIR filter. In drawing 16 1 10 is an 
input terminal in which SD data is supplied. 

1 1 1 0 - 1 1 1 m are multipliers which multiply SD data by filter factor alpha 0 ™ 
alpha m respectively. 

112 0 — 112 m _! are adding machinesrespectively. 

1 13 ! - 1 13 m are the delay elements of the time T (T:1 sampling period). 

The output data by which level interpolation was carried out is obtained by the 

output terminal 1 14. This output data is supplied to the vertical interpolation filter 

102. 

[0006]The vertical interpolation filter 102 has the same composition as the level 
interpolation filter 101. 

A vertical pixel is interpolated to the video signal with which level interpolation 
processing was performed. 

This interpolates a vertical pixel to the video signal of NTSC system. Thusthe 
video signal (HD data) of the Hi-Vision in which conversion was made is supplied 
to a Hi-Vision receiving set. Therebythe picture according to the video signal of 
NTSC system can be expressed as a Hi-Vision receiving set. 
[0007]Howeversince the above-mentioned conventional image information 
converter was only horizontal and was only interpolating perpendicularly based on 
the video signal of NTSC systemresolution was not different from the video signal 
of the NTSC system used as a basis at all. When the usual animation is especially 
made applicable to conversioninterpolating perpendicularly by the processing in 
the field is commonbut. In that casesince the correlation between the fields of a 
picture was not usedin a picture standstill partthere was a fault in which resolution 
deteriorates rather than the video signal of NTSC system by conversion loss. 
[0008]On the other handin the image signal converter of Japanese Patent 
Application No. No. 205934 [ six to ] an applicantClass division was performed 
according to three-dimensional (between space-time) distribution of the picture 
signal level which is an input signalit had the memory measure which stored the 



prediction coefficient value beforehand gained by study for every classand the 
thing of outputting the optimal point estimate by the operation based on an 
estimate formula is proposed. 

[0009]When this technique creates HD (High Definition) pixelBy performing class 
division using SD (Standerd Definition) picture element data near the HD picture 
element to createand gaining a prediction coefficient value by study for every 
class. It is the skillful thing of obtaining the HD picture element value nearer to a 
true value in frame internal phase Seki and a motion part using field internal phase 
Seki in a picture standstill part. 

[0010]For examplewhen it aims at creation of HD picture element as shown in 
drawing 2 and drawing 3 - y 4 The average value of the inter-frame difference of the 
pixels of SD pixel rr\ } shown in drawing 6 - m 5 and SD pixel - n 5 which are in a 
spatial same positionrespectively is calculatedBy carrying out threshold processing 
and carrying out class sorting of itclass sorting is mainly performed to expression 
of the grade of a motion. 

[001 1]Class sorting aiming at the waveform expression in space is mainly 
performed with the small number of bits by carrying out ADRC (AdaptiveDynamic 
Range Coding) processing of SD pixel kj as shown in drawing 5 - the k 5 
simultaneously. SD pixel x 1 determined by two kinds of above-mentioned class 
sorting as shown in drawing 7 f or every class - x 25 are useda linearity linear 
expression is builtand a prediction coefficient value is gained by study. This 
method has the feature that high conversion performance can be obtained with 
the comparatively small number of classes in order to perform individually class 
sorting which mainly expresses the grade of a motionand class sorting which 
mainly expresses the waveform in space in the form of having been suitable for 
each. 

[001 2] Estimated calculation of HD picture element y is performed by the following 
formulas (1) using prediction coefficient value w n obtained in the above-mentioned 
procedure. 
[0013] 

y=w l x 1 +w 2 x 2 + ... +w n x n (1) 
In this exampleit is n= 9. 

[0014]Thusafter calculating beforehand the prediction coefficient value for 
presuming the HD data corresponding to SD data by study for every classUnlike 
what only carried out interpolation processing of the inputted SD datathere is the 
feature that near data can be outputted with actual HD databy storing in the ROM 
table and outputting the prediction coefficient value read from SD data and the 
ROM table which are inputted. 

[0015]This image information converter is shown in drawing 17 . SD data is supplied 
from the input terminal 121 and the SD data is supplied to the field logging circuits 
122124and 128. In the field logging circuit 122SD data used as the basis of the 
class generated by the ADRC circuit 123 is extracted. In the field logging circuit 
1 24SD data used as the basis of the motion class generated by the motion class 
determining circuit 125 is extracted. In the class code generation circuit 126a 



class code is generated from the class from the ADRC circuit 123and the motion 
class from the motion class determining circuit 125. 

[0016]SD data for time delay of predetermined to be carried out and for inputted 
SD data calculate in the field logging circuit 128 in the estimation arithmetic 
circuit 129 is extracted. In ROM table 127the prediction coefficient value 
corresponding to the supplied class code is read. In the estimation arithmetic 
circuit 129estimated calculation is performed by the class code from SD data and 
ROM table 127 from the field logging circuit 128and HD data are generated. The 
generated HD data are outputted from the output terminal 130. 
[0017]By the waystudy in an image information converter was performed by 
composition as shown in drawing 1 8 . From the input terminal 131the HD data 
obtainedfor example as an image pick-up output of HD video camera are 
inputtedand the HD data are supplied to the vertical infanticide filter 132 and the 
normal equation adding circuit 141. In the vertical infanticide filter 1 32infanticide 
processing is performed so that the frequency of the scanning line of the 
perpendicular direction in the field may be set to one halfin the level infanticide 
filter 133infanticide processing is performed so that the horizontal HD data in the 
field may be set to one halfand SD data is obtained. This SD data is supplied to 
the field logging circuits 134 and 136 and the delay circuit (DL) 139. 
[0018]In the field logging circuit 134SD data used as the basis of the class 
generated by the ADRC circuit 135 is extracted. In the field logging circuit 136SD 
data used as the basis of the motion class generated by the motion class 
determining circuit 137 is extracted. In the class code generation circuit 138a 
class code is generated from the class from the ADRC circuit 135and the motion 
class from the motion class determining circuit 1 37. SD data for SD data supplied 
via the delay circuit 139 to calculate in the field logging circuit 140 in the normal 
equation adding circuit 141 is extracted. In the normal equation adding circuit 
141 the normal equation addition for one frame is made with SD data and HD data 
for every classfor example. In the prediction coefficient determining circuit 142a 
prediction coefficient value is determined for every class from the normal 
equationand the determined prediction coefficient value is memorized by the 
memory 1 43 for every class. 

[0019]Namelythe inputted HD data with the vertical infanticide filter 132. Perform 
infanticide processing so that the frequency of the perpendicular direction in the 
field may be set to one halfand further with the level infanticide filter 133. The 
prediction coefficient value had been obtained by performing infanticide processing 
so that the horizontal frequency of HD data may be set to one halfobtaining SD 
dataand learning the relation between this SD data and input HD data. 
[0020]By the waySD data which is actually the target of signal transformation was 
obtained by thinning out HD data like [ at the time of study ]. For examplethe 
image sensor (HD data) of HD video camera may be changed. Generallythe output 
signal of a television camera is influence of the resolution characteristic of a 
lensthe aperture characteristic of the electron beam during an image pick- 
upetc.and the output of a higher spatial frequency component declines. While 



amending thisthe fall of the high region of the spatial frequency characteristics in 
a display device is also expectedand the outline of a video signal is emphasized 
and sent outand an outline correction machine tries to make a sharp picture for 
appearanceand it is also called the enhancer. 

[0021]Generally in the outline correction machinemany nonlinear processingsuch 
as nonlinear processing to coring and a contour signalis included.The profit of the 
adjustment signal of small-size width is largeand the processing which most 
contour signals with small coring consider that it is a noise componentand 
oppresses itand nonlinear processing to a contour signal have [ the profit of the 
adjustment signal of large amplitude ] the common method of making it small. 
Otherwisethe profit of an adjustment signal may be changed with the luminosity of 
a pictureandin the case of SD dataan adjustment signal may be controlled also in 
view of NTSC encoding. 
[0022] 

[Problem(s) to be Solved by the Invention] By the wayin the image signal converter 
proposed previouslyit was learning as mentioned above between the picture signal 
of the HD data in which outline correction was carried outand the picture signal of 
SD data created by carrying out the down convert of it with an ideal filter. 
Thereforeobtained SD data differed especially from SD data which is SD data 
which acquired it by carrying out the down convert of the picture signal of the HD 
data in which outline correction was carried outand the characteristic of the data 
near the outline picturized with SD video camera in HD video camera to the last. 
[0023]Thereforealthough ideal conversion has been realized about the rise 
conversion of SD data obtained from HD data by carrying out a down convert in 
the image signal converterThere was a fault which does not necessarily serve as 
ideal conversion in outline vicinity especially concerning the rise conversion of SD 
data picturized with SD video camera. When a luminance change especially 
adjoined a flat portion without ******** and there was steep edgethere was a 
case where ringing quite remarkable in a flat part might appearand this caused big 
degradation visually by existence of edge. 

[0024]The image deterioration after conversion arises by the difference in a 
difference of the signal characteristic between SD data which carried out the 
down convert not only of an enhancer but the HD data at the time of studyand SD 
data which is actually going to change. In order to prevent the image quality 
deterioration mentioned aboveit is possible to lessen the tap numbers of estimated 
calculation. Howeverthis method is not preferred in order to reduce the accuracy 
of signal transformation. It becomes easy to produce image quality deterioration 
which was mentioned above when tap numbers were increasedin order to raise the 
accuracy of this signal transformation. 

[0025]Thereforethere is the purpose of this invention in providing the image 
information convertermethodand product sum arithmetic unit which can moreover 
prevent image quality deteriorationraising the accuracy of signal transformation. 
[0026]Even if other purposes of this invention reduce hardwarethere are in 
providing the image information convertermethodand product sum arithmetic unit 



which can moreover prevent image quality deterioration similarlyraising the 

accuracy of signal transformation. 

[0027] 

[Means for Solving the Problem]In an image information converter from which the 
invention according to claim 1 changed the 1 st digital image signal into the 2nd 
digital image signal with more pixel numbersA pixel logging means which cuts down 
picture element data of a position from the 1 st digital image signalA class 
determination means to detect a pattern of level distribution of picture element 
data cut down by a pixel logging meansto determine a class to which picture 
element data which it is going to presume belongs based on a patternand to output 
class informationCoefficient data of an estimate equation which is the information 
for changing the 1st digital image signal into the 2nd digital image signal is 
memorized for every classA coefficient data memory measure which outputs 
coefficient data according to class information from a class determination 
meansPicture element data of the 2nd tap longer than the 1st tap or 1st tap 
started from the 1st digital image signallt is an image information converter having 
an image signal generating means which generates a predicted value of the 2nd 
digital image signal using an estimate equation which consists of linear combination 
with coefficient dataand switching processing by the 1 st and 2nd taps. 
[0028]In an image information conversion method from which the invention 
according to claim 10 changed the 1st digital image signal into the 2nd digital 
image signal with more pixel numbersA step which cuts down picture element data 
of a position from the 1st digital image signalA step which detects a pattern of 
level distribution of picture element data cut down by a pixel logging 
meansdetermines a class to which picture element data which it is going to 
presume belongs based on a patternand outputs class informationA step which 
coefficient data of an estimate equation which is the information for changing the 
1st digital image signal into the 2nd digital image signal is memorized for every 
classand outputs coefficient data according to class information from a class 
determination meansA step which judges whether picture element data of the 2nd 
digital image signal it is going to presume is located in a flat partand edge exists 
the neighborhood [ in a flat part ]It has a step which generates a predicted value 
of the 2nd digital image signal using an estimate equation which consists of linear 
combination of picture element data of the 2nd tap longer than the 1st tap or 1st 
tap started from the 1st digital image signaland coefficient datalt is an image 
information conversion method consisting of a step which switches processing by 
the 1st and 2nd taps. 

[0029]The invention according to claim 1 1 Picture element data of two or more 
taps of an input digital image signalln a product sum arithmetic unit with which N 
are a product sum arithmetic unit and longer than M and M as two or more taps 
which performs product sum operation with two or more coefficient data currently 
stored in a multiplier memory is set upN tap register which outputs picture 
element data of N tapand M tap register which outputs picture element data of M 
tapA degeneration means to degenerate N tap to a multiplicand of L tap shorter 



than N tapA selecting means which chooses whether L tap performs product sum 
operation or M tap performslt is a product sum arithmetic unit consisting of a 
means to perform product sum operation using a memory which outputs 
coefficient data corresponding to L tap or M tap with a selected selecting 
meansselected L tap or M tapand coefficient data. 

[0030]As mentioned abovethis invention detects a pattern of level distribution of 
SD pixel located near the HD picture element which should be created from an 
input SD signaldetermines a class to which picture information of that field belongs 
based on this detected patternand outputs class detection information. Coefficient 
data of a linear estimating equation which is the information for changing into 
picture information of resolution higher than this picture information picture 
information supplied from the outside is memorized for every class by coefficient 
data memory measureand this coefficient data is outputted to it according to class 
detection information. And it changes into picture information of resolution in 
which an image-information-converting means is higher than picture information 
supplied from a coefficient data memory measure. At this timeit will have a device 
which processes by a small tap besides processing by a tap of the usual size. 
When processing a picture of a signal source from which a learning object and the 
characteristic differespecially processing of a portion of edge which adjoined a flat 
part out of which degradation tends to come is raising substantially conversion 
performance to a picture of a signal source from which a learning object and the 
characteristic differ by processing by a small tap. 
[0031] 

[Embodiment of the Invention]It explains in detailreferring to drawing 1 f or the 
example of the image signal converter concerning this invention hereafter. Drawing 
JLshows the rough composition of signal processing of this one examplei.e.an 
image signal converter. As a picture signal supplied from the outside from the 
input terminal shown by 1the so-called image of NTSC system is digitizedfor 
exampleand it is supplied as SD data. 

[0032]Physical relationship of SD pixel and the HD picture element which should 
be created in this example is carried out as shown in drawing 2 and drawing 3 . 
Drawing 2 is horizontal and expresses SD pixel of the present fieldSD pixel of a 
previous fieldthe HD picture element of the present fieldand the HD picture 
element of a previous field perpendicularly. Drawing 3 expresses SD pixel and an 
HD picture element to a time direction and a perpendicular direction. Thuswhen it 
sees in an identical fieldthere are two kinds of HD picture element and y 2 which 
exist in a near position from SD pixelHD picture element y 3 which exists in a 
position far from SD pixeland y 4 of HD picture elements which should be created. 
Henceforththe mode in which the HD picture element which exists the mode in 
which the HD picture element which exists in a near position from SD pixel is 
presumed in a position far from the mode 1 and SD pixel is presumed is called the 
mode 2. 

[0033]In the field logging circuit 2a pixel required for tap preference parameter 
calculation is started from SD data supplied from the input terminal 1. In this 



example17 SD pixel ^ located in the field and the identical field of HD picture 
element which should be created as shownfor example in drawing 4 - y 4 - 1 17 are 
started. SD data extracted by the field logging circuit 2 is supplied to the tap 
preference parameter calculation circuit 3. 

[0034]The tap preference parameter calculation circuit 3 is a circuit for computing 
a parameter required in order to perform the change of long tap processing in 
which it explains laterand short tap processing. This parameter shows whether the 
conditions in which it is located in the flat part in which a luminance change does 
not almost have HD data which it is going to presumeand edge exists near the flat 
part are satisfied. Dynamic range DR a „ which is specifically a difference of the 
maximum and the minimum of SD data ~ t 17 ) in the identical field supplied from 
the field logging circuit 2Dynamic range DR partia | of some SD data (t, - t 9 ) is 
computed among SD data supplied from the field logging circuit 2the ratio — 
DR ratio (=DR al |/DR partial ) is supplied to the switch circuit 15 for switching a long tap / 
short tap processing. 

[0035]Here SD data t, - t 17 The inside of SD data of the long tap explained later 
~ x 25 It is a pixel of HD data and an identical field which it is going to presumeand a 
part of SD data % - t 9 are the pixels of HD data and an identical field which it is 
going to presume among SD data x 1 of the short tap explained later - x 15 . 
[0036]Generallyit is in the tendency whose conversion performance it is better to 
change into HD data from SD data using a long tap. Howeverby existence of the 
edgewhen a luminance change adjoins a flat portion without ********there is 
steep edge and a conversion process is performed using a similarly long tapafter 
linking quite remarkable in a flat part changingit may appear, in order to prevent 
this image quality deterioration — the ratio of a dynamic range — the length of 
the tap which performs a conversion process according to DR ratio is switched. It 
may be judged whether the conditions in which the picture element data which it is 
going to presume is located in a flat partand edge exists near the flat part with 
parameters other than a dynamic range are fulfilled. 

[0037]On the other handin the field logging circuit 4a pixel mainly required for the 
class sorting (a space class is called henceforth) for the waveform expression in 
space is started from SD picture signal supplied from the input terminal 1 . In this 
examplefive SD pixel located near HD picture element y 1 which should be 
created as shownfor example in drawing 5 - the y 4 - k 5 are started. SD data 
extracted by the field logging circuit 4 is supplied to the ADRC circuit 5. 
[0038]The ADRC circuit 5 performs an operation which compresses the data of 
each field into 2-bit SD datafor example from 8-bit SD data for the purpose of 
patternizing of the level distribution of SD data of an above-mentioned field. This 
supplies the formed pattern compressed data to the class code generation circuit 
8. 

[0039]Originallyalthough ADRC is the accommodative quantizing method 
developed for high efficiency coding for VTRssince it can express the local pattern 
of a signal level efficiently by a short word sizeit is used for code generating of the 
class sorting of a signal pattern in the example of this invention. An ADRC circuit 



is uniformly divided by the bit length which set the data level of n and the pixel in 
a field to Lit set [ bit length ] the re quantization code to Q for the dynamic range 
DR in a fieldand bit assignmentand had between the maximum MAX in a fieldand 
the minimums MIN specified by the following formulas (2)and performs re 
quantization. 
[0040] 

DR=MAX-MIN+1 Q= [(L-MIN+0.5) -2 VDR] (2) 
It correctsQ Mean omission processing. 

[0041 ]In this exampleit shall compress each into 2 bits SD data of 5 pixels of each 
which was separated by the field logging circuit 4. Compressed SD data is made 
into q 1 - q 5 respectively. 

[0042]On the other handSD picture signal supplied from the input terminal 1 is 
supplied also to the field logging circuit 6. The field logging circuit 6 serves to start 
a pixel required for the class sorting (motion class) for mainly expressing the grade 
of a motion. In this exampleten SD pixel nr^ - m 5 and n 1 - n 5 which exist in the 
position shown in drawing 6 t o HD picture element which should be created - y 4 
are extracted from SD picture signal suppliedfor example. 

[0043]The data cut down by the field logging circuit 6 is supplied to the motion 
class determining circuit 7. The motion class determining circuit 7 computes the 
inter-frame difference of supplied SD dataand computes the motion parameter 
which is an index of a motion by carrying out threshold processing of the average 
value of the absolute value. Specificallythe motion class determining circuit 7 
computes the average value param of the absolute value of the difference of SD 
data supplied by the following formulas (3). 
[0044] 
[Equation 1] 

It **** and is n= 5 in this example. 

[0045]With the threshold which set up beforehand the average value param of the 
absolute value of the difference of SD data computed by the above-mentioned 
technique do n division into equal parts of the histogram of the absolute value of 
the difference of SD datafor exampleit moves using the average value param of 
the absolute value of the difference of this SD dataand class mv-class is 
computed. Suppose that it moves here and four classes are providedand In for 
examplethe case of average value param <=2 of the absolute value of the 
difference of SD data. Determine motion class mv-class as zeroand In the case of 
average value param <=4. Motion class mv-class is determined as onein the case 
of average value param <=8motion class mv-class is determined as twoandin the 
case of average value param >8motion class mv-class is determined as three. 
Motion class mv-class determined in this way is supplied to the class code 
generation circuit 8. 

[0046]The class code generation circuit 8 by calculating the following formulas (4) 
based on motion class mv-class supplied from pattern compressed data (space 



class) supplied from the ADRC circuit Sand the motion class determining circuit 
7A class to which the block belongs is detected and the class code class which 
shows the class is supplied to ROM tables 9 and 10. This class code class shows a 
reading address from ROM tables 9 and 10. 
[0047] 
[Equation 2] 

In this exampleit is n= 5 and p= 2. 

[0048]The coefficient data for computing the HD data corresponding to SD data is 
memorized for every class by learning the pattern of SD dataand the relation of 
HD data by ROM tables 9 and 10 using the linear estimating equation. This is the 
information for changing SD data into the HD data corresponding to the standard 
of what is called Hi-Vision which is the picture information of resolution higher 
than this picture information with a linear estimating equation. In this 
examplecoefficient data is independently prepared in the mode 1 and the mode 2. 
The preparation method of the coefficient data memorized by ROM tables 9 and 

10 is mentioned later. W; (class) which is coefficient data of the class is read from 
the address shown by the class code class from ROM tables 9 and 10. This 
coefficient data is supplied to the estimation arithmetic circuits 13 and 14. 
[0049]On the other handinput SD data is supplied also to the field logging circuits 

1 1 and 12. The field logging circuit 1 1 starts 25 SD data x 1 used for estimated 
calculation - x 25 in a position as shown in drawing 7 f rom input SD data. An output 
signal of the field logging circuit 1 1 is supplied to the estimation arithmetic circuit 
13. The estimation arithmetic circuit 13 computes HD data corresponding to 
inputted SD data based on SD data supplied from the field logging circuit Hand 
coefficient data supplied from ROM table 9. 

[0050]The estimation arithmetic circuit 13 more specifically by which is SD data 
supplied from the field logging circuit 1 1 ~ x 25 and which is the coefficient data 
supplied from ROM table 9 - w 25 . By performing an operation shown in a formula 
(5)respectivelyHD-data hd' corresponding to inputted SD data is computed. SD 
data x 1 - x 25 have output data of the 2nd tap (long tap) set up about SD data. At 
this timean operation is performed [ about the mode 1 ] based on Wj (class) which 
is coefficient data using a coefficient for block 2 about the mode 2 using a 
coefficient for block 1. Created HD data are supplied to the switch circuit 15. 
[0051] 

hd -w 1 x 1 +w 2 x 2 + ... +w 25 x 25 (5) 

[0052]On the other handthe field logging circuit 12 starts 15 SD data x n used for 
estimated calculation - x 15 in a position as shown in drawing 8 f rom input SD data. 
That isSD data x 1 - x 15 are output data of the 1 st tap (short tap) set up about SD 
data. An output signal (tap output) of the field logging circuit 12 is supplied to the 
estimation arithmetic circuit 14, The estimation arithmetic circuit 14 computes HD 
data corresponding to inputted SD data based on SD data supplied from the field 
logging circuit 12and coefficient data supplied from ROM table 10. 



[0053]The estimation arithmetic circuit 14 more specifically by x 1 which is SD data 
supplied from the field logging circuit 12 ~ x 15 and Wj which is the coefficient data 
supplied from ROM table 10 - w 15 . By performing an operation shown in a formula 
(6)respectivelyHD-data hd' corresponding to inputted SD data is computed. At this 
timean operation is performed [ about the mode 1 ] based on W; (class) which is 
coefficient data using a coefficient for block 2 about the mode 2 using a 
coefficient for block 1. Created HD data are supplied to the switch circuit 15. 
[0054] 

hd -w 1 x 1 +w 2 x 2 + ... +w 15 x 15 (6) 

[0055]A threshold to which DR ratio was beforehand set in the switch circuit 15 
based on DR ratjo (= DR a ,|/DR partial ) supplied from the tap preference parameter 
calculation circuit 3. When smaller than (4 [ for example])switching is performed so 
that an output of the estimation arithmetic circuit 13 may be chosenand when 
otherswitching is performed so that an output of the estimation arithmetic circuit 

14 may be chosen. 

[0056]An output of the switch circuit 15 is outputted via the output terminal 16. 
HD data outputted via this output terminal 16 are suppliedfor example to HD 
television receiverHD videotape recorder deviceetc. 

[0057]As mentioned abovethe greatest feature of this invention performs two 
kinds of processingsa long tap (this example 25 taps) and a short tap (this example 

15 taps)and a place which switches it accommodative and outputs it has the 
greatest feature. 

[0058]A one-dimensional level variation of picture element data is notionally 
shown in drawing 9 . When it is going to presume HD data of a position of xit is 
explained briefly whether HD data in which estimated calculation was carried out 
by short tap are taken outor HD data in which estimated calculation was carried 
out by long tap are taken out. Case [ like drawing 9 A which shows a smooth level 
variation ]HD data presumed by a long tap are taken out from the switch circuit 15. 
When it is going to presume HD data located near the steep edge as shown in 
drawing 9 BHD data presumed by a short tap are taken out from the switch circuit 
15. When it is going to presume HD data located on steep edge as shown in 
drawing 9 CHD data presumed by a long tap are taken out from the switch circuit 
15. Thusin the switch circuit 15it is judged whether from DR ratio from the tap 
preference parameter calculation circuit 3HD data which it is going to presume are 
located in a flat partand edge exists near the flat part. 

[0059]Generallywhen the characteristic of a processing object image and the 
characteristic of a picture of a learning object are in agreement in the case of an 
image information converter like this inventionit is in a tendency whose conversion 
performance to process by a long tap is better. It is better for a conversion result 
for the characteristic of a processing object image and the characteristic of a 
picture of a learning object not to be necessarily in agreementwhen changing into 
an HD signal a picture signal picturized with SD video camerabut to still carry out 
a conversion process by a long tap by almost all portions. 

[0060]By howeverexistence of edge when it does not restrict that a good change 



result can not necessarily be obtained [ near the outline etc. ]but it dividesa flat 
portion which does not almost have a luminance change is adjoined and there is 
steep edge. Ringing quite remarkable in a flat part may appearthis may cause big 
degradation visuallyand synthetically big image quality deterioration might be 
caused. 

[0061]When a flat portion which does not not much have a luminance change is 
adjoined in an image information converter of this invention and there is edgeEven 
when a problem mentioned above by performing image-information-converting 
processing by a short tapand performing picture information change processing by 
a long tap in being other is improved substantially and the characteristic of a 
processing object image differs from the characteristic of a picture of a learning 
object somewhata good conversion result can be obtained. 

[0062]Thena preparation method of coefficient data stored in ROM tables 9 and 10 
is explained using drawing 10 . In order to obtain coefficient data by studySD 
picture of one fourth of pixel numbers of an HD image corresponding to an HD 
image already known first is formed. FirstHD data are supplied via the input 
terminal 21 and infanticide processing is carried out so that frequency of a 
perpendicular direction in the field may be set to one half with the vertical 
infanticide filter 22 in a pixel of a perpendicular direction of the HD 
dataFurthermore with the level infanticide filter 23infanticide processing of the 
horizontal pixel of HD data is carried out. 

[0063]Thuscreated SD data is supplied to the field logging circuits 2426and 28 and 
the switch circuit 31 for switching a long tap / short tap processing further. HD 
data supplied from the input terminal 1 are supplied to the normal equation adding 
circuits 34 and 38. 

[0064]In the field logging circuit 24a pixel required for tap preference parameter 
calculation is started from SD data supplied from the level infanticide filter 23. 
This is completely the same as the already explained field logging circuit 2. SD 
data extracted by the field logging circuit 24 is supplied to the tap preference 
parameter calculation circuit 25. 

[0065]The tap preference parameter calculation circuit 25 is a circuit for 
computing a parameter required in order to perform a change of long tap 
processing and short tap processingand carries out the same work as the already 
explained tap preference parameter calculation circuit 3. DR ratio computed in the 
tap preference parameter calculation circuit 3 is supplied to the switch circuit 31. 
[0066]On the other handin the field logging circuit 26in order to perform a space 
class classificationa required pixel is started from supplied SD data. Specificallythe 
field logging circuit 26 carries out the same work as the field logging circuit 4 
explained previously. Cut-down SD data is supplied to the ADRC circuit 27. 
[0067]While the ADRC circuit 27 detects a pattern of one-dimensional or two- 
dimensional level distribution of SD data supplied for every fieldBy performing an 
operation which compresses all the data of each fieldor some data into 2-bit SD 
datafor example from 8-bit SD data as mentioned abovepattern compressed data 
is formed and this pattern compressed data is supplied to the class code 



generation circuit 30. The ADRC circuit 27 is the same as the ADRC circuit 5 
explained previously. 

[0068]On the other handdata logging which needs SD picture signal supplied to the 
field logging circuit 28 for motion class sorting is performed. Specificallythe field 
logging circuit 28 carries out the same work as the field logging circuit 6 explained 
previously. SD data cut down by the field logging circuit 28 is supplied to the 
motion class determining circuit 29. Specificallythe motion class determining 
circuit 29 carries out the same work as the motion class determining circuit 7 
explained previously. Motion class mv-class determined in the motion class 
determining circuit 29 is supplied to the class code generation circuit 30. 
[0069]The class code generation circuit 30 is the same as the class code 
generation circuit 8 explained previouslyBy calculating a formula (4) mentioned 
above based on supplied motion class mv-class from pattern compressed data 
(space class) supplied and the motion class determining circuit 29 from the ADRC 
circuit 27A class to which the block belongs is detected and the class code class 
which shows the class is outputted. The class code generation circuit 30 outputs 
the class code class to the normal equation adding circuits 33 and 37. 
[0070]a ratio of a dynamic range which an SD signal from the level infanticide filter 
23 is supplied to the switch circuit 31 and is supplied from the tap preference 
parameter calculation circuit 25 on the other hand in the switch circuit 31 — 
based on DR ratjo the field logging circuit 32 or 36 is chosen, concrete — a ratio of a 
dynamic rangewhen DR ratio is smaller than a threshold (for example4) set up 
beforehandThe field logging circuit 32 is chosenwhen larger than a thresholdthe 
field logging circuit 36 is chosen and an SD signal is supplied to the selected field 
logging circuit 32 or 36. 

[0071]The field logging circuit 32 cuts down SD data used for normal equation 
addition. The field logging circuit 32 is the same as the field logging circuit 1 1 
explained previouslyandspecificallyserves to cut down SD data required for normal 
equation addition. An output of the field logging circuit 32 is supplied to the normal 
equation adding circuit 33. 

[0072]On the other handSD data which also uses the field logging circuit 36 for 
normal equation addition is cut down. The field logging circuit 36 is the same as 
the field logging circuit 1 2 explained previouslyandspecificallyserves to cut down 
SD data required for normal equation addition. An output of the field logging circuit 
36 is supplied to the normal equation adding circuit 37. 

[0073]Herestudy of a transformation from two or more SD data to HD data and 
signal transformation which used the estimate formula are described for the 
normal equation adding circuit 33 and explanation of 36. Belowa case where 
generalize a pixel more for explanation and prediction by n pixel is performed is 
explained. SD pixel level — respectively — x^and ... re quantization data of a 
result of having been alikerespectively and having performed the p bit ADRC as x n 
— q^and ... it is considered as q n . At this timea formula (4) defines the class 
code class of this field. 

[0074]as mentioned aboveSD pixel level — respectively — x^and ... a time of 



considering it as x n and setting an HD picture element level to y — every class — 
coefficient data w^and ... a linear estimating equation of n tap by w n is set up. It 
is shown in a formula (1) which mentioned this above. Before studyWj is an 
undetermined coefficient. 

[0075] Study is performed to two or more signal data for every class. When a data 
number is ma formula (7) shown below is set up according to a formula (1). 
[0076] 

y k =w 1 x k1 +w 2 x k2 + ... +w n x kn (7) 
(k= 12 m) 

[0077]Since it is not decided that w^.-.w,, will be meaningin m>na formula (8) 
defines an element of the error vector eand it asks for coefficient data which 
makes a formula (9) the minimum. It is a solution what is called by a least square 
method. 
[0078] 

e k =y k - [w 1 x k1 +w 2 x k2 + ... +w n x kn ] (8) 
(k= 12...m) 
[0079] 
[Equation 3] 



[0080]Herea differential quotient by W; of a formula (9) is calculated. It should just 
calculate w j each so that the following formulas (10) may be set to 0. 
[0081] 
[Equation 4] 

[0082] Hereafterlike a formula (11) and a formula (12)if X ^Yj is defineda formula 
(10) will be rewritten by the formula (13) using a procession. 
[0083] 
[Equation 5] 

[0084] 
[Equation 6] 

[0085] 
[Equation 7] 

[0086]Generally this equation is called the normal equation. The class code class 
to which the normal equation adding circuits 33 and 36 were supplied from the 
class code generation circuit 30. SD data x^ from the field logging circuit 32x 2 ... x 25 
and SD data x^ from the field logging circuit 36x 2 ...x 15 perform this normal equation 



addition using HD-data y corresponding to SD data supplied from the input 
terminal 21. 

[0087]After the input of all the training data is completedthe normal equation 
adding circuit 33 outputs normal equation data to the prediction coefficient 
determining circuit 34. The prediction coefficient determining circuit 34 sweeps 
out a normal equationusing general procession solutionssuch as lawis solved about 
Wj and computes coefficient data (prediction coefficient value). The prediction 
coefficient determining circuit 34 writes the computed coefficient data in the 
memory 35. 

[0088]Similarlyafter an input of all the training data is completedthe normal 
equation adding circuit 36 outputs normal equation data to the prediction 
coefficient determining circuit 38. The prediction coefficient determining circuit 38 
sweeps out a normal equationand computes intermediary ****** anc | coefficient 
data to Wj using general procession solutionssuch as law. The prediction 
coefficient determining circuit 38 is written in the computed prediction coefficient 
memory 39. 

[0089]As a result of training as mentioned abovecoefficient data to which 
presumption statistical nearest to a true value for presuming attention HD-data y 
for every class in a case of using a long tap (they are 25 taps in this example) is 
made is stored in the memory 35. A table stored in this memory 35 is ROM table 9 
used in an image signal converter of this invention as mentioned above. 
[0090] Coefficient data to which presumption statistical nearest to a true value for 
presuming attention HD-data y for every class in a case of using a short tap (they 
are 15 taps in this example) is made is similarly stored in the memory 39. A table 
stored in this memory 39 is ROM table 10 used in an image signal converter of this 
invention as mentioned above. By the above processingstudy of coefficient data 
for creating HD data from SD data with a linear estimating equation is completed. 
[0091 ]A surrounding circuit diagram of the estimation arithmetic circuits 13 and 14 
in this one example mentioned above is shown in drawing 1 1 . The address control 
circuit 41 corresponds to the class code generation circuit 8and the coefficient 
memory 43Corresponding to ROM table 10the sum-of-products machine 44 
corresponds to the estimation arithmetic circuit 13the multiplier memory 46 
corresponds to ROM table 9the sum-of-products machine 47 corresponds to the 
estimation arithmetic circuit Hand MUX(multiplexer)48 corresponds to the switch 
circuit 1 5. The long tap multiplicand register 42 holds an output of the field logging 
circuit 1 land the short tap multiplicand register 45 holds an output of the field 
logging circuit 12. 

[0092]That is drawing 1 1 switches a long tap and a short tapand shows usable 
composition. Picture element data of N tap (for example25 taps) is supplied to the 
sum-of-products machine 44 from the long tap multiplicand register 42. 
Coefficient data corresponding to the picture element data is read from the 
multiplier memory 43 by the class code class from the address control circuit 
41 and 25 read coefficient data is supplied to the sum-of-products machine 44 
from the multiplier memory 43. In the sum-of-products machine 44product sum 



operation of picture element data and coefficient data which correspond to a 
formula (5) so that it may be shown is carried outand the sum-of-products 
outputi.e.HD datais supplied to MUX(multiplexer)48. 

[0093]Picture element data of M tap (for example15 taps) is supplied to the sum- 
of-products machine 47 from the short tap multiplicand register 45. Coefficient 
data corresponding to the picture element data is read from the multiplier memory 
46 by the class code class from the address control circuit 41 and 15 read 
coefficient data is supplied to the sum-of-products machine 47 from the multiplier 
memory 46. In the sum-of-products machine 47product sum operation of picture 
element data and coefficient data which correspond to a formula (6) so that it may 
be shown is carried outand the sum-of^products outputi.e.HD datais supplied to 
MUX48. In MUX48by a switching signal to which HD data from a long tap and HD 
data from a short tap are supplied from the outsideand DR ratio (-DR a „/DR partial ) 
mentioned above. HD data which were switched and were chosen from the output 
terminal 49 are outputted. 

[0094]Hereas shown in a formula (5) and a formula (6)it is only that tap numbers 
differand the difference among the sum-of-products machines 44 and 47 can also 
perform product sum operation of a short tap by using only the sum-of-products 
machine 44 for long tapsas shown in drawing 12 . The multiplier memory 51 
corresponds to ROM tables 9 and 10and MUX52 corresponds to the change 
machine 15. 

[0095]Picture element data of 25 taps is supplied to MUX52 from the long tap 
multiplicand register 42and picture element data of 15 taps is similarly supplied to 
MUX52 from the short tap multiplicand register 45. In MUX52picture element data 
from the long tap multiplicand register 42 and picture element data from the short 
tap multiplicand register 45 are switched by DR ratio (=DR a „/DR partial ) which is a 
switching signal from the outside. Picture element data chosen from MUX52 is 
supplied to the sum-of-products machine 44. 

[0096]The class code class corresponding to picture element data chosen from 
the address control circuit 41 by MUX52 is supplied to the multiplier memory 51. 
In the multiplier memory 51 coefficient data is read based on DR ratio which is a 
switching signal from the outsideand the supplied class code classand read 
coefficient data is supplied to the sum-of-products machine 44. In the sum-of- 
products machine 44as mentioned aboveproduct sum operation is performedand 
HD data are obtained as a result of product sum operation. The HD data are 
outputted from the output terminal 53. 

[0097]Thusif a circuit of drawing 12 is compared with a circuit of drawing 1 l it can 
be considered as one sum-of-products machineand hardware can reduce 
considerably. Thenas shown in drawing 13 in order to reduce hardware furthera 
sum-of-products machine used is changed into the sum-of-products machine 47 
for short taps from the sum-of-products machine 44 for long taps. Long / short 
tap determining circuit 63 is equivalent to the class code generation circuit 8the 
multiplier memory 64 corresponds to ROM tables 9 and 10and MUX67 corresponds 
to the change machine 15. 



[0098]In the address control circuit 41 the class code class of corresponding 
picture element data is supplied to the control memory 61 and the multiplier 
memory 64. The control memory 61 controls the tap degeneration arithmetic 
circuit 62 based on the supplied class code class. In the tap degeneration 
arithmetic circuit 62picture element data of N tap from the long tap multiplicand 
register 42 degenerates to picture element data of L tapand is supplied to MUX67. 
At this timea relation of an N tap >=L tap is materialized and it is N= 25 and L= 1 5 
in the one above-mentioned example as an example. Picture element data of M 
tap (for example15 taps) is supplied to MUX67 from the short tap multiplicand 
register 45. 

[0099]It is judged by long / short tap determining circuit 63 whether picture 
element data of a long tap is used or picture element data of a short tap is 
usedand the decision result is supplied to MUX67 and the multiplier memory 64. A 
decision result outputted from long / short tap determining circuit 63 is the same 
as that of DR ratio outputted from the tap preference parameter calculation circuit 3 
mentioned above. In MUX67picture element data from picture element data and 
the short tap multiplicand register 45 from the tap degeneration arithmetic circuit 

62 is chosen by making a decision result from long / short tap determining circuit 

63 into a switching signal. Selected picture element data is supplied to the sum- 
of-products machine 47 from MUX67. 

[01 00] Coefficient data is chosen from the class code class from the address 
control 41 and a decision result from long / short tap determining circuit 63 in the 
multiplier memory 64. Selected coefficient data is supplied to the sum-of-products 
machine 47 from the multiplier memory 64. In the sum-of-products machine 
47product sum operation is performed based on a formula (6) mentioned aboveand 
the sum-of^products outputi.e.HD datais outputted from the output terminal 66. 
[0101]Heredegeneration to L tap performed in the tap degeneration arithmetic 
circuit 62 from N tap is explained briefly. Firstabsolute valueHzation is performed 
to picture element data of N tap. Average value and the maximum are calculated 
from picture element data of N tap in which absolute value-ization was 
performedand further 0 is set up as the temporary central value A. 
[0102]Picture element data of N tap is divided into every temporary central value 
A by group. Divided average value which average value of picture element data 
was calculated and was calculated for every group is set up as the temporary 
central value B. At this timeO always shall not be changed. When it is judged 
whether the temporary central value B is equal to L and it is judged that it is not 
equalbased on the temporary central value Bpicture element data of absolute- 
value-ized N tap is again divided into a group. An error of the temporary central 
value B and picture element data in a group is computed**0.0001 is added to the 
temporary central value B of a group who becomes inaccuracyand it divides into 
two. What was divided into these twoand the temporary central value B used as 
inaccuracy are reset as the temporary central value A. It is repeated until the 
central value B with this temporary processing becomes equal to L 
[0103]When it is judged whether the temporary central value B is equal to L and it 



is judged that it is equalthe temporary central value B serves as picture element 
data which degenerated to L tap. 

[0104]Next!ong / short tap determining circuit 63 is explained in detail using a 
circuit diagram shown in drawing 14 . In the long tap judging area register 71a 
judgment of picture element data contained from input data in area of a long tap is 
performed. Selection of picture element data contained in area of a long tap will 
supply the picture element data to the dynamic range arithmetic circuit 72 from 
the long tap judging area register 71. In the dynamic range arithmetic circuit 
72from supplied picture element dataa dynamic range calculates and a calculated 
dynamic range is supplied to the comparator 79 via the register 73. 
[0105]In the short tap judging area register 74a judgment of picture element data 
contained from input data in area of a short tap is performed. Selection of picture 
element data contained in area of a short tap will supply the picture element data 
to the dynamic range arithmetic circuit 75 from the short tap judging area register 
74. In the dynamic range arithmetic circuit 75a dynamic range is called for from 
supplied picture element dataand the dynamic range is supplied to the multiplier 77. 
In the multiplier 77a dynamic range and the threshold TH beforehand set up via 
the register 76 are multiplied. The multiplication result is supplied to the 
comparator 79 via the register 78. 

[0106]It is compared by the comparator 79 as a dynamic range for long taps and a 
dynamic range for short taps multiplied by the threshold TH show in a formula (14). 
The comparison result is outputted from the output terminal 80. The long tap DR 
shown in this formula (14) differs from DR a!! mentioned abovelt is the same as that 
of SD data shown in drawing 7 - x 25 and the short tap DR is the same as that of 
SD data x 1 which is shown in drawing 8 unlike DR partial mentioned above - x 15 . 
[0107] 

long tap DR>=THx short tap DR (14) 

[0108]That isthe threshold TH carries out the multiplication of the value of a 
setting register set up beforehand to a dynamic range for short tapsand a dynamic 
range and a party rate for long taps are made. 

[01 09] Although it decided to provide ADRC in explanation of an above-mentioned 
example as an information-compression means to patternize a space wave form 
with the small number of bitslt is free what if this is a mere example and it is an 
information-compression means which can be expressed in a class with few 
patterns of a signal wave formwill be formedFor examplecompression meanssuch 
as DPCM (Differential Pulse Code Modulation) and VQ (Vector Quantization)may 
be used. 

[0110]In explanation of an example mentioned abovein order to compute a motion 
parametercompute inter-frame difference of SD picture element dataand although 
threshold processing is performedaverage value of the absolute valuelt is also 
possible to compute data which may not necessarily be this techniquefor 
examplewas normalized by breaking time subtraction by space differenceto move 
by performing threshold processing to that normalized data furtherand to consider 
it as a parameter. 



[0111] 

[Effect of the Invention]Since picture element data will be predicted by the 
estimated calculation of a long tap if it depends on this inventionthe accuracy of 
prediction can be improved. In the edge part which adjoined the flat part which 
image quality deterioration tends to produceand which does not almost have a 
luminance changeby performing estimated calculation which used the short 
tapimage quality deterioration can be prevented and ** can also raise the 
conversion performance to a picture substantiallywhen performing estimated 
calculation of a long tap. 

[01 12]In a product sum operation circuit with several inputs from which tap 
numbers differif it depends on this inventionsince tap numbers required for data 
with most tap numbers are unnecessary to the input of a multiplierthe hardware 
scale of a multiplier memory and a sum-of-products machine is deleted 
substantiallyand the whole hardware scale can be reduced like before. And by the 
effect of a tap degeneration arithmetic circuitthe performance of a long tap is not 
not much degraded and can perform the optimal filter arithmetic for image quality. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of one example of the image information converter 
concerning this invention. 

[Drawing 2] It is an approximate line figure for explaining the physical relationship 
of SD data and HD data. 

[Drawing 3] It is an approximate line figure for explaining the physical relationship 
of SD data and HD data. 

[Drawing 4] It is an approximate line figure for explaining the data used for a tap 
preference parameter calculation circuit. 

[Drawing 5] It is an approximate line figure for explaining the data used for a space 
class classification. 

[Drawing 6] It is an approximate line figure for explaining the data used for motion 
class sorting. 

[Drawing 7] It is an approximate line figure for explaining the pixel used for the 
estimated calculation for long tap processing. 

[Drawing 8] It is an approximate line figure for explaining the pixel used for the 
estimated calculation for short tap processing. 

[Drawing 9] It is an approximate line figure used for explanation of the switch 
circuit concerning this invention. 

[Drawing 10] It is a block diagram of one example when creating the compensation 
table concerning this invention. 

[Drawing 1 1] It is an example of long / short tap product sum operation circuit. 
[Drawing 12] It is an example of long / short tap product sum operation circuit. 
[Drawing 13] It is one example of long / short tap product sum operation circuit of 



this invention. 

[Drawing 14] It is a circuit diagram of one example of long / short tap determining 
circuit concerning this invention. 

[Drawing 15] It is a circuit diagram of the conventional image information converter. 
[Drawing 1 6] It is a circuit diagram of the important section of the conventional 
image information converter. 

[Drawing 1 7] It is a block diagram of the conventional image conversion device. 
[Drawing 18] It is a block diagram when creating the compensation table concerning 
the conventional image conversion device. 
[Description of Notations] 

2461 1 12 [ ... A motion class determining circuit8 / ... A class code generation 
circuit 910 / ... A ROM table1314 / ... An estimation arithmetic circuit15 / ... 
Switch circuit ] ... A field logging circuit3 ... A tap preference parameter calculation 
circuit5 ... An ADRC circuit7 



